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RETENTION 


“Hermetically Sealed” FLAVORS 
and ESSENTIAL OILS... 


DRI-SEAL is a new process of 
encasing millions of Flavor glo- 
bules, each in its own Micro- 
Capsule, thus sealing in the flavor 
for as long as desired. 


DRI-SEAL Flavors are thus her- 
metically sealed from the atmos- 
phere, which effectively prevents 
evaporation, oxidation, deteriora- 
tion and also prevents cross 
blending with other ingredients. 


DRI-SEAL Flavors will remain 
uniform in quality, strength and 
freshness throughout the life of 
your product. 


Since DRI-SEAL Flavors are in- 
stantly soluble in water, the 
flavor is released by the con- 
sumer in its original strength at 
the time the product is used. 


Overcoming of volatility, will 
effect very attractive reductions 
in your raw material and process- 
ing costs, since a smaller amount 
of flavor is required in the finish- 
ed product, 


Samples of DRI-SEAL Flavors and 
technical data applicable to your 
requirements will be promptly 
forwarded on your request. 


Evpectally Recommended for: 


Cake Mixes e Decorating Sugars e 


Dessert 


Powders e Gelatin Desserts e Icing Mixes e 
Ice Cream Mixes e Pastry Fillings e Soft Drink 
Powders e Pharmaceuticals 


Manufactured by 


NEUMANN. BUSLEE & WOLFE 


To obtain UNIFORM product quality 


specify a 
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PROCTOR CONTINUOUS CONVEYOR DRYER AT NATIONAL YEAST COMPANY 


Yeast requires sensitive drying methods. This Proctor installation 


at National Yeast Company maintains the uniform quality, color, 


and viability of the yeast at considerably increased drying rates. 


Uniform product quality can be obtained only through 


flexible, sensitive drying methods. Proctor equipment provides the PROCTOR DRYING EQUIPMENT FOR - 
construction features and controls necessary to achieve uniform FOOD AND PROCESS INDUSTRIES a ; 
drying. Many materials heretofore considered unsuitable for con- Le 
veyor drying can now be handled with speed and efficiency by means 
of Proctor pre-forming techniques. And, as always, Proctor equip- Truck Dryers — Pre-forming Feeds |. 
ment carries performance guarantees based on wide experience Spray Dryers ' 
and careful analysis of the requirements. Write for complete infor- fe 
mation. Ask for bulletin +410. |. 
PROCTOR & SCHWARTZ, INC. Philadelphia 20, Pa. 


Manufacturers of Industrial Drying Equipment and Textile Machinery 
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THE “CANADIAN” BREAKFAST—ST. LOUIS 
STYLE 


Twenty-five Canadians went south of the border to 
ittend the IF T's loth Annual. nd when 7:30 rolled 
around on Tuesday morning, June 12, the Canucks 
were delighted to see their atendance swelled by Ik l 
officials and well-wishing members until the Breakfast 
count reached forty and there wasn't anv more room 
Then Bob Marshall, Tl. J. Heinz of Canada Ltd., 
Leamington, Ont., (and current Secretary of the Great 
Lakes Section) got the meeting started 

President Garnatz Welcomes Canadian IFTers. 
Dr. George Gaarnatz, Vresident-elect (now President 
of IFT) was the first to speak. In a few well-chosen 
remarks, he recalled visits he had made to Canada and 
how he had enjoved them. [le welcomed the Canadians 
to St. Lows and said he was at their service lle ad 
mitted that taking on the IFT Presidency was a big job 
and aimed to do the best he could with the responsibili 
ties that would shortly be coming his way. He got a 
great ovation 

Col. Charles S. Lawrence, IFT l-xecutive Secretary, 
followed Dr. Garnatz with some appropriate remarks 
concerning the drawing of boundaries when it came to 
assigning (ntario [fT members to either the Western 
New York or Great Lakes Sections. However, he said, 
it wasn't an issue but rather it was a hope that some 
day these members in Ontario and Montreal, for that 
matter, might have a section of their own. Col. Law 
rence got a big hand from the breaktasters. Then Chair 
man Marshall called uw 
on Mr. C. Hamilton Ken 
ney of the Canada Dept 
ot Agriculture’s Informa 
tion Service (who has 
also been an associate 
editor of Foop Trcu 
NOLOGY since 1950, 
handling Regional Se« 
tion News) to say a few 
words. Mr. Kenney 
based his remarks on 
facts from the IFT 1956 
Directory He pointed 
out that comparatively 
speaking Australia had 
more members than 


C. H. Kenney... 


( anad: Ss thing |i 
after-breakfast speaker inada, something like 


116 to 105. In Australia. 
some YO firms employ food technologists who are mem 
bers of the IFT while in Government departments there 
are 16 with 4 at Universities and Research Institutes : 
the corresponding Canadian figures are 72 firms, 28 in 
(sovernment and 5 in Universities and Research Insti 
tutes. Australia had two IFT Sections and Canada one 
Looking at the overall international membership, the 
IT had members in 43 foreign countries. Mr. Kenney 
said that he had often been asked how many IFT mem 
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IFT ACTIONS AND REACTIONS... 


bers there were in Canada and—now that he'd been 
able to obtain the 1956 Directory with its international 


breakdown of membership—he had found the answet 


It was interesting to note that Australia had more mem 
bers than Canada—and more Sections too. Then can 
Mr. L. J. “Jack” Frost, Manager of the Research De 


partment of the Continental Can Company of Canada, 


rising gracefully to his feet. ... Fle wondered if the day 


R. B. Marshall, H. J. Heinz Co. of Canada, Leamington; 
Col. Chas. S. Lawrence, Exec. Sec’y IFT; and Dr. John Ma 
hon, Food & Drug, Ottawa (seated) getting tips on the stock 
market from Jack Frost, Continental Can Co. of Canada, 
Montreal. 


would come when the IFT might hold its Convention 
in Canada. Ile had in mind Montreal, and added that 
since Ottawa—Canada’s Capital—was considered by 
many Montrealers as “a suburb of Montreal,” thet 
day of the Convention could very nicely consist of 
special excursion to Ottawa and visit to Government re 
search institutions. l’erhaps it was only a dream, still 
It Was something for Canadian IFT Members to thin! 
about. Following his remarks there was considerabl 
discussion, American friends at the Breakfast voiced 
wholehearted approval of the idea for an annual m 
ing to be held in Canada. Those present from Canad: 
thought such a meeting, if it could be organized, I 
be a beneficial event. Dr. C. Olin Ball, Rutgers Uni 
versity, and Editor [Emeritus of Foop 
was last to speak, saving that he always enjoyed at 
tending the “Canadian Breakfast” and meeting friend 
from Canada. 

The “Breakfast” wound up with Bob Marshall being 
re-elected Chairman of next year’s “Breakfast” which, 
of course, will be held in Pittsburgh. Al Klopp of 
(ariffith Laboratories, Toronto, was elected Secretary 
of the 1957 Breakfast Meeting when it was planned to 
have all members of the IFT in Canada contacted by 
mail reporting developments in connection with next 
vear’s Breakfast meeting. 

Those from Canada attending this year’s IFT St 
Louis Meeting included: L. S. White, Aylmer Food 
Products, Hamilton; Paul C. Trussell, B. C. Research 


(Continued on page 6) 
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CONTINENTAL 


Periodic progress reports 
of interest and value to 


the food processing field 


Advantages of wrap-around lithography 
extended to full line of frozen concentrate cans 


Introduced by Continental in 1954, the 6-oz. 
cemented side seam can was an instant success. By 
doing away with the space-consuming soldered seam, 
our scientists and engineers made it possible to 
cover the entire can surface with eye-appealing 
lithography — at no increase in cost. 

Now the advantages of wrap-around lithography 
have been extended to 12-0z. and 32-0z. cans as well. 
Like the 6-oz. cans before them, these larger sizes 
were thoroughly tested in the laboratory, on the fill- 
ing line and in retail stores before being placed in 
commercial production. 
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NCEnNT® 


Continental pioneered the solderless can in 6-oz. size. 
Now 12-0z. and 32-oz. cans join the family. Prices are 
the same as for conventional soldered cans. 


The performance of these cans has been proven on 
all types of freezing equipment and in all can-han- 
dling systems. The availability of a full family of 
solderless cans is one of the many strides Contin- 
ental is making under its tailor-made packaging 
program. You may expect even more rapid develop- 
ments in cans and canning methods now that our 
multi-million-dollar Metal Division research and 
development center is in full operation. 


CONTINENTAL 
CAN COMPANY ~| 


EASTERN DIVISION: 100 E. 42nd St, New York 17 
CENTRAL DIVISION: 135 So. le Selle St, Chicago 3 
PACIFIC DIVISION: Russ Building, Son Francisco 4 


New hairline seam 


permits complete 
wrap-around 
lithography 


Subjected to strenuous tests, the cemented side 
seam has proved rugged and dependable. Con- 
tinuous lithography gives maximum eye-appeal 
at the point of sale. 


TESTED AND APPROVED 
FOR PACKING: 


Apple Juice Concentrate, Frozen 
Cherry Juice Concentrate, Frozen 
Grape Juice Concentrate, Frozen 
Grapefruit Juice Concentrate, Frozen 
Grapefruit-Orange and other Citrus 
Concentrate Blends, Frozen 
Lemon Juice Concentrate, Frozen 
Lemon Juice, Single Strength, Frozen 
Lemonade Base Concentrate, Frozen 
Limeade, Frozen 
Lime Juice, Frozen 
Orange Juice Concentrate, Frozen 
Orange Juice, Single Strength, Frozen 
Pineapple Juice Concentrate, Frozen 


Tangerine Juice Concentrate, Frozen 
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WHY SHOULD THE 
VITAMIN C CONTENT 
OF FRUIT 

AND VEGETABLE JUICES 
BE STANDARDIZED? 


Because nutrition reports disclose that— 
* Scurvy has not disappeared 


* Vitamin C deficiencies exist 
throughout the country 


Proof of deficiencies among adults and children. 
You should know these facts!* Diet surv eys from Maine 
and Vermont, New York, Illi- 
nois, New Mexico, Oregon, West 
Virginia, and Texas show a defi- 


nite pattern of inadequate vitamin 
C intake. 
grade school and 
children, college men and women. 


These studies covered 


high school 


Spongy, swollen gums 
symptomatic of scurvy. 


From these studies* of dietary habits and physical condi- 
tions there is considerable proof that many of the chil- 
dren and adults covered by survey have actual, physical 
symptoms of vitamin C deficiency. 


Infantile scurvy. Scurvy* occurs, even today, among 
infants who are artificially fed. Fortunately the disease 
may be cured by the adminis- 
tration of vitamin C. How 
much more it is to 
prevent it by supplying these 
bottle-fed infants with the 
daily 30 milli- 
grams of vitamin C as recom- 
mended by the Food and 
Nutrition Board of the Na- 
tional Research Council for 
children under one year of 


age. 


sensible 


allowance of 


infantile 
scurvy are fretfulness and 
fear of being touched 


Symptoms of 


These bottle-fed infants, unless receiving a pediatric pre- 
scription containing vitamin C, are largely dependent on 
supplemental ascorbic acid w hich they receive from fruit 


or vegetable juices. Unless fortified with vitamin C many 


ROCH 


ITAMIN 


td 


Hoffmann-La Roche 


JISION HOF FMANN-LA ROCHEINC.. > 
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from the United States® 


of the processed juices may not supply these babies with 
adequate quantities of this essential element. 


Typical position of 
legs in infantile scurvy. 


What can be done? Because of the increasing evidence 
that American diets are deficient in vitamin C, leading 
nutrition experts believe that processed fruit and vege- 
table juices, on which the public is so reliant for its sup- 
ply of this necessary vitamin, should contain the “Vital 
Ingredient.” 

The Vital Ingredient of any processed fruit or vegetable 
juice is a dependable and adequate supply of vitamin C. 
You can give your juice this ingredient by standardizing 
its vitamin C content. The processing is simple and the 
new low cost of ascorbic acid makes juice standardiza- 
tion more attractive than ever. 

With ascorbic acid available by the tons at extremely 
modest cost fruit and vegetable juices can have a stand- 
ardized vitamin C content for the better protection of 
the nation’s health and well-being. 

*Statements are based on documented reports. References on request. 


Illustrations after photographs in The Vitamins in Medicine by Bicknell 
and Prescott, Third Edition, published by Grune & Stratton, Inc., New York. 
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Givaudan’s Cakarome concentrates are 
widely favored among leading bakers and 

baker’s supply houses, for they both en- 
of hance and complement true bakery flavor 
appeal. Offering the highest quality and 
strength available, Cakaromes are pro- 
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The reason why 


In these great banks of molecular stills, DPi performs the extra 
concentration step that makes Myverol®™ Distilled Monoglyc- 
erides different from ordinary mono-di cmulsifiers. What this 
adds to the cost per pound is much less than what our custom- 
ers save by emulsifying more end-product with that pound of 
emulsifier. That is why we keep getting more and bigger cus- 
tomers all the time. Distillation Products Industries, Roches- 
ter 3, N. Y. Sales offices: New York, Chicago, and Memphis e 
W. M. Gillies and Company, Los Angeles, Portland, and San 
Francisco ¢ Charles Albert Smith Limited, Montreal and 
Toronto. 


distillers of monoglycerides 
made from natural fats and oils 


@ | Also...vitamin A for foods 
0 | 0 lb and pharmaceuticals 


Distillation Products Industries 
is o division of Eastman Kodak Company 


(Continued from page 2) 


Council, Vancouver; Dave Anderson, Burns & (: 

Calgary; John Dempster, Grain Research Laboratory) 
Winnipeg (who gave a paper) from Toronto; Bill 
Brechin, E. J. Dufault, of Canada Packers Ltd., Herb 


\itken, Canada Vinegars Ltd., John Wenzel and Al 


Row 1. Jean David, Horticulture Division, Que. Dept. of 
Agriculture, Montreal; Dr. Geo. Garnatz, Pres.-elect, IFT, Herb 
Aitken, Canada Vinegars, Toronto; Al Klopp, Griffith Lab, 
Toronto; and Chas. Harrold, Chairman, St. Louis Program 
Committee. 

Row 2. Bill Brechin and E. J. Dufault, Canada Packers 
Ltd., Toronto; Larry White, Canadian Canners Ltd., Hamilton; 
T. J. Keefe, Stange-Pemberton, Toronto. 

Row 3. Dr. John Barlow, Shirriff-Horsey Corp., Toronto; 
John Wenzel, Griffith Lab, Toronto; Dr. C. Olin Ball, Rutgers 
U. and Editor Emeritus, FOOD TECHNOLOGY; Robert Car- 
son, Chemistry Div., Can. Dept. of Agric., Ottawa. 

Row 4. Ken Shaw, H. J. Heinz Co. of Canada, Leamington; 
Dr. Alec H. Jones, Food Microbiologist, Can. Dept. of Agric., 
Ottawa; Keith Torrie, Pure Spring Co., Ottawa; and Dr. Ed 
Asselbergs, Horticulture Division, Can. Dept. of Agric., Ottawa. 


Klopp, Griffith Laboratories, Dr. John Barlow, Shit 
riff-Horsey Corps., and T. J. Keefe, Stange-Pemberton 
Ltd.; from Montreal, L. J. Frost, Continental Can Co 
of Canada and Jean David, Quebec Dept. of Agricul 
ture; from Ottawa, Major’ Grant Armstrong, Dept 

National Defence; Dr. John Mahon (who gave a 
paper) and Ross Garrison from the Dept. of National 
Health and Welfare, Food and Drug Division; Dr 
\. H. Jones, Dr. Ed Asselbergs, Bob Carson, Bill 
Humphrey, and C. H. Kenney, all with the Canada 
Dept. of Agriculture, and Keith Torrie, Pure Spring 
Co. Itd. Bob Marshall and Ken Shaw from the H. | 
Heinz Co. of Canada, Leamington, and Danny Steel 
from Stokeley-Van Camp of Canada, Essex, were alss 


present 


(Continued on page 8) 
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Vitamin A Acetate 

Vitamin A Palmitate 


Some vitamin A we sell 


Oil solutions of vitamin A acetate and vitamin A palmi- 
tate, sold under the trademark *‘Myvax"’ to the pharma- 
ceutical and food industries, are what keep the wheels 


turning for us 


and some we just study 


| 
i hese forms of vitamin A we have made, not for monev but | 
for curiosity. All we have made of them has been used up 
In various experiments. However, if some chemist wants 
some, we will happily send him a collection of six reprints 
from the Journal of the American Chemical Society. From the 
papers he ought to be able to figure out how to twist vi- 
tamin A for himself into these odd geometrical isomers 


{ not know in advance how valuable 


Frankly, we di 
something like 2,6-di-cis-vitamin A would The main 


reason we made it was that as long as we want to be lead- 


ers in research and production of vitamin A, we couldn't 6-cis-Vitamin A t 
very well afford not to, once the idea occurred to us 
That's our attitude toward vitamin A. If vou would like 
to do business with us, write Distillation Products Indus- 
tries, Rochester 3, N. Y. Sales offices: New York. ( hicago, 
and Memphis ¢ W. M. Gillies and ¢ ompany, Los Angeles, 
Portland, and San Francisco ¢ Charles Albert Smith 
Limited, Montreal and Toronto 
2,6-di-cis-Vitamin A a 
leaders in research and production of vitamins A and E f 
@ Also... distilled monoglycerides All illustrations are 15 
{ of the various 
Chemicals for science and industry vitamin A esters and isomers. 


Distillation Products Industries is o division of Eastman Kodak Company 
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FOOD TECHNOLOGY, AUGUST, 1956 


(Continued from page 6) 

Finally, a word of thanks to Chuck Harrold, St. 
Louis Program Committee Chairman, and his col- 
leagues for the fine handling of the “Canadian Break- 
fast’ arrangements. Contributed 

AUSTRALIA AWARD TO ROBERT S. SCULL 

GIVEN IN ABSENTIA AT SIXTEENTH 
ANNUAL MEETING, ST. LOUIS 

For “outstanding efforts to promote the exchange of 
ideas in the field of Food Technology, thus contributing 
to international understanding,” Robert S. Scull, Port- 
land, Maine, long active in such enterprises and 
presently in the Far East for a kindred purpose, was 
awarded in absentia a sterling silver tray, appropriately 
inscribed, to signalize his achievements. Donor of the 
Award, the Australia Northern and the Australia 
Southern Regional Sections of IFT, established the 


prize in 1955 and Mr. Scull is the first recipient. 


Receiving the Australian Award on behalf of Robert S. Scull 
is Dr. Maynard A. Joslyn, Northern California (left), proxy 
for Mr. Scull; Awards Committee chairman, W. Ray Junk 
(right) presented the beautiful sterling silver tray, the Award 
gift, and Dr. Joslyn made the response. 


Robert S. Scull was one of the early technologists 
employed by the American Can Company when service 
to packers was introduced by the Research Department. 
\iter a few years in this service he was employed as 
production manager for Burnham and Morrill, Port- 
land, Maine; at the time he left this company he was 
Vice-President for Research and Development. 

During World War II he served in Australia as the 
only American civilian employee of the A.N.S. and was 
instrumental in developing the successful processed 
food production program instituted there, particularly 
in the field of canning technology. Following this he 
was selected for a special mission to appraise food 
processing developments in Germany; then served as 
food technologist assigned by the State Department to 
assist Greece. Subsequently he was sent on missions 
to Brazil and Jordan. 


SECOND OSU FOOD TECHNOLOGY ALUMNI 
LUNCHEON HELD JUNE 12 IN 
ST. LOUIS, MO. 
Food technologists, alumni and staff members of 
Ohio State University attended their second annual 
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luncheon at the 16th Annual Institute of Food Tech 
nologists’ Meeting in St. Louis, June 10-14. Twenty 
five persons were present at the luncheon served in the 
Sheraton-Jefferson Hotel, June 12. 

Dr. Rees B. Davis was toastmaster. (Incidentally, he 
made the arrangements for the luncheon.) Dr. Inez 
Prudent reported briefly on the present status of re 
search in the Home Economics Department, and related 
that expansion of the classroom facilities were im 
perative to fill the needs resulting from increased stu 
dent enrollment. Dr. Fred Deatherage told several oi 
his very interesting experiences during his recent trip 
around the world. The most revealing fact about D1 
Deatherage’s trip was that wherever he visited, Ohio 
State Alumni or friends of Ohio State were always 
present to greet him and show him the interesting, out 
of-the-way sights of their country not customarily 
visited by the casual traveler. Dr. H. D. Brown com 
mented on current research being conducted by the 
staff members of the Horticultural Products Division 
of the Department of Horticulture. Dr. Ray Black 
more, Horticulture Department, Ohio State University, 
was elected secretary and also made chairman for the 
1957 OSU Alumni Luncheon to be held in Pittsburgh 


in June. 


YOU ...AND YOUR FOODS" 


Golden Anniversary of a Law. This year marks the 
fiftieth anniversary of the Food and Drugs Act and the 
Meat Inspection Act of 1906 the beginning of 
Federal protective legislation which, down the years, 
has been of increasing benefit to everybody in the 
United States. 

For half a century there has been evolving an eve 
firmer, friendlier and more effective partnership of 
government and the industries which preduce our 
foods, drugs and cosmetics. An outstanding example 
of free capitalism under public control—of “liberty in 
law’’—this partnership has grown throughout the land 
The Federal laws and regulations greatly influence the 
laws and regulatory systems of all states and territories 

Through this framework of cooperation, the U. S 
Food and Drug Administration, Department of Health, 
Education and Welfare; the Meat Inspection Branch 
of the U. S. Department of Agriculture, and the state 
and local enforcement agencies are able to work closely 
with industry to assure 167 million Americans the most 
wholesome food and the purest and safest drugs in the 
world. 

Progress—and Problems. I-ven before 1900 the food 
industry was making great progress in the preservation 
and distribution of its products. Canning was moving 
from the home kitchen to large factories, and more and 
more markets were offering canned corn, tomatoes, 
asparagus, and pineapple. 

Food packers were experimenting with new chemi 


* This article consists of excerpts from the booklet, “You. . . 
and Your Foods, Drugs and Cosmetics,” prepared by the 50th 
Anniversary Committee of the Association of Food and Drug 
Officials of the United States. Permission to reprint this 
material was granted by the Committee. 
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(Continued trom page 8) 
cal preservatives. They found that such time-honored 
ingredients as salt, sugar, and vinegar were not the only 
chemicals they could use to improve the keeping quality, 
color, and flaver of perishable foods. Unfortunately, 
linuitations of technology resulted in the use of certain 
“chenncal antiseptics” which were of questionable 
safety. Some were actually poisonous. 

Enter Dr. Wiley. State chemists had been among 
the first to advocate a Federal food and drug law. They 
found a fighting champion in 1883 when Indiana’s State 
Chenust, Dr. Harvey W. Wiley, came to Washington 
lle was appointed Chief Chemist of the United States 
Department of Agriculture. From = that) position he 
directed a campaign of food and drug enlightenment 
whose beneticial effects are still felt every where today 

\s Chief Chemist, Dr. Wiley was deeply concerned 
about certain commercial foods which owed their keep 
ing qualities to formaldehyde, salievlic acid, and other 
chemicals. Were these foods safe and wholesome when 
they reached the home kitchen and dining table Dr 
Wiley proceeded to tind out. In his famous “poison 
squad” experiments, a group of young volunteers ate 
foods containing measured doses of the suspected chemi 
cals and reported their symptoms. These experiments, 
given wide publicity, dramatized the need for Federal 
control 

Dr. Wiley’s crusade was strongly supported by re 
sponsible members of the food and drug industries and 
by authors, magazine writers, and newspaper reporters 
Women’s organizations were particularly helpful in 
telling the public why “there ought to be a law 

Finally, after much debate, Congress responded to 
the public will, and on June 30, 1906, President Theo 
dore Roosevelt signed the Food and Drugs Act and the 
Meat Inspection \ct 

But New Legislation Was Needed. [he loud and 
Drugs \ect of 1906 was unquestionably the strongest in 
the world for its time. But time sped on, bringing 
important discoveries in medicine and nutrition 
remarkable advances in the production of crops and 
livestock in the manufacturing, processing, and 
distribution of foods and drugs 

In a few vears the 1906 law was lagging behind the 
growth and progress of industry. [lomemakers found 
they needed more precise information about ingredients 
than the law required. Industry saw the need for official 
standards for such evervday foods as canned fruits and 
vegetables; new standards of inspection for factories, 
packing plants, and warehouses 

Phe “Pure Food and Drug Law,” as it was popu- 
larly known, went inte effect in 1907. During that vear 
enforcement officials set up laboratories over the coun 


ery. Lpoye inted nu spectors to ce llect sample sof foods and 


drugs, and devised new methods of testing them. Mean 
while the food and drug industries were preparing 


labels to conform with the new law, which required that 
consumers be given certain information needed for 
intelhgent buving 

The Food, Drug, and Cosmetic Act. \gain, as in 
1906, government, industry, and enlightened citizens 


urged the passage of protective legislation The 
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wanted a law stronger and more comprehensive than 
the original “Pure Food and Drug Law.” 

In 1938, Congress passed the present Food, Drug, 
and osmetic \ct, which corrected most of the weal 
nesses of the Act of 1906 

Phe purpose of the present law is to insure that foods, 
drugs, therapeutic devices and cosmetics shipped in 
Interstate commerce, or imported into the country, are 
pure and wholesome, safe to use, made under sanitat 
conditions, and truthfully labeled \s additional 
sateguard, the safety of every new drug must be proved 
to Food and Drug \dministration scientists before it 
May be marketed. 

Since 1938, FD.\ scientists have evaluated more that 
10,000 applications for the sale of new drugs and have 
passed more than 7,000 

What the Label Tells. 10 a large extent, the Fed 
eral Food, Drug, and Cosmetic \ct works through the 
medium of the label. The \ct requires that labels, o1 
Inserts in the package, give information which hel; 
consumers to buy and use foods, drugs and cosmeti 
with satety and satisfaction 

Che label tells consumers what they are buving and 
exactly how much... the name and address of the re 
sponsible manufacturer, packer, or distributor 

The label tells the truth—in plain sight and plain 
words. Olive oil, for example, must not contain any 
other oil, Black pepper must be pure black pepper; o1 
an imitation, it must be so labeled. processed 
foods, ingredients must be listed in the order of their 
predominance 

Containers must fit the contents. .\ can holding seve 
ounces of sardines, or any other food, must. be the 
appropriate size for seven ounces; not so large that it 
could hold twice that amount, and possibly mislead th 
purchaser. 

Labels on foods enriched with vitamins—bread. mil 
Margarine, babyy foods, pet foods and many others 
must state the vitamin content 

()thicial standards are established for such foods 
bread, canned fruits and vegetables, tomato catsup. 
jams, jellies and preserves. Consumers, incidentally, 
may take part in deciding how much fruit, sugar and 
other ingredients go into grape jelly, strawberry pre 
serves and similar foods long associated with “that 
good home-made flavor.” 

ood standards are set in the best democratic tradi 
tion. The FDA holds public hearings and questions 
housewives on articles of food. It tests hundreds of 
samples and hears testimony from its own officials and 
representatives of industry. 

When all the evidence is in, the standard for t 
specific food item is defined on the basis of fair pra 
tice Kor ¢ xamiple . the proble m of the contents of stray 
berry jam was settled at a public hearing when it was 
decided that traditional usage had set the precedent 
Fruit jams and jellies should properly contain 45 parts 
or iruit juices to every 35 parts sugar 

Setting a food standard is no quick or easy job. The 
record of the hearings dealing with bread standards 
' 


covered 17.000 pages! 


(Continued on page 12) 
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INDUSTRY USES GLYCERINE AS: 


humectant 
solvent 
plasticizer 
lubricant 
sweetener 
anti-freeze 
preservative 
bodying agent 
intermediate 
vehicle 


softener 


emollient 


Keep pace with 


one of industry’s oldest 
and newest chemical products 


For years Glycerine has been one of industry’s most widely used commodities — with a versatility 
outclassing many so-called miracle products. Here is a practical guide to the properties that have 
made Glycerine so useful in the past and so important in much of today’s technology. 

This free booklet gives a description of Glycerine’s physical, chemical and physiological 
properties, and its applications in such fields as pharmaceuticals, toilet goods, foods, cellophane 
and alkyd resins. In these and literally hundreds of other specialties, nothing takes the place of 
Glycerine. 

For your free copy of this booklet, clip the coupon to your letterhead and mail to— 


Glycerine Producers’ Association FT 
295 Madison Ave., New York 17, N. Y. 


PLEASE SEND ME A FREE COPY OF “GLYCERINE PROPERTIES 
AND USES.” 
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(Continued from page 10) 

Meat Inspection. |’robably most homemakers are ta- 
miliar with the round purple stamp which indicates that 
meat has been “U.S. Inspected and Passed.” Regula- 
tion of interstate business in meat comes under the Meat 
Inspection \ct, which requires Federal inspection of 
all meat shipped in interstate or foreign commerce, and 
inspection of processing plants. 

Canned, processed, and packaged meats also come 
under the supervision of the Meat Inspection Act 
i sbels are required to give a name that adequately 
describes the product, to list ingredients in decreasing 
order of predominance, to give the net weight, and the 
name and address of the manufacturer or distributor. 

Keeping the Law Up to Date. 
keep abreast of today’s swift changes in foods and drugs. 
\s pointed out recently by a Citizens Advisory Com- 
mittee which reviewed the work of the Federal Food 


Probably no law can 


and Drug Administration, “a revolution is occurring in 
the field of food technology, exemplified by new chemi- 
cal additives, radiological sterilization, and ‘cooked 
ready-to-serve’ and frozen foods.” 

New insecticides contribute indirectly to better food 
crops . hormones used in livestock feed reduce the 
cost of production 

In the drug field, the use of endocrine products, barbi- 
turates, sulfonamides, and vitamins is steadily in- 
creasing there is continuous and rapid development 
of new life-saving drugs that were undreamed of only 
afew years ago 

Scientists are indeed giving us better foods than ever 
before—and a longer lifetime in which to enjoy them 
But new foods and medicines present difficult problems 
for industry and government, and particularly for those 
charged with enforcing food and drug laws. 

Amendments to the 1938 Act. 
revision has not been necessary, the 1938 Act has al- 


While its complete 


ready been amended a number of times. These amend 
ments include laws to: 

Require government testing and certification of the 
safety and efficacy of penicillin and other antibiotics 
before they are put on the market ; 

Detine the kinds of drugs which cannot be used safely 
except under medical supervision, and which may only 
be purchased on the prescription of a licensed prac- 
titioner ; and 

Require under the Miller Amendment that chemicals 
be pre-tested to insure safe limits for the amounts left 
on fresh fruits and vegetables as the result of farmers’ 
spraying and dusting for better products. 

Regulations at State and Local Levels. Much oi the 
responsibility and work of enforcing pure food and 
drug laws fall on the shoulders of state and local ofti- 
cials, since Federal law does not reach products con- 
sumed in the same states where manufactured. State 
authorities in the field were among the first to get 
behind Dr, Wiley’s crusade for federal measures. 

Twenty-six states have adopted food, drug and cos- 
metic laws patterned after the present Federal law. 
(ther states are currently considering such legislation. 
Uniformity in such laws is advantageous to consumers 
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and industry alike, since it eliminates the hardship o 
meeting different state requirements 

Citizens Advisory Committee. [nm 1955 a Citizens 
\dvisory Committee, composed of 14 outstanding men 
and women from government, industry, labor, educa 
tion, law, and consumer groups, made a careful survey 
of the Food and Drug administration and its needs 
They found, after a thorough investigation, that the 
agency's present resources are “woefully inadequate to 
discharge its present responsibilities.” 

New processed and packaged foods new drugs 
. new pestictides ... are growing rapidly in number 
and volume—adding new and complex problems to the 
work of safeguarding foods and drugs, and taxing the 
Imited rescources of the Food and Drug Administra 
tion. New amendments to the 1938 Act have added ai 
extra load of work for enforcement officials. Among 
the Advisory Committee’s major recommendations for 
strengthening the Food and Drug Administration were 
increased appropriations, increased personnel, much 
needed equipment, and a modern building. 

The Consumer’s Responsibility. [his commenora 
tive year is a good time for consumers to get acquainted 
with the local, state, and Federal laws that protect the 
nation’s health by safeguarding food and drug supplies 

It is a good time to get behind recommendations made 
to strengthen the resources of the Federal Food and 
Drug Administration, and state food and drug depart 
ments, so they can keep abreast of scientific advances 
in food and drug technology and with other develop 
ments that promise to be almost unlimited im then 
benefits to mankind. 

Maintaining the high standards of wholesomeness 
and purity of America’s foods, medicines, and cosmetics 
is an exacting and never-ending task. It requires the 
wholehearted cooperation of government, industry, at 


responsible citizens everywhere 


USDA FOOD TABLE—ONE ON YIELDS— 
TO BE ISSUED SOON 


USDA food-composition tables for various nutrients 
or classes of foods have long been standards of refer 
ence \nother table, soon to be published, is “ood 
Yields—Summarized by Different Stages of Prepara 
tion.” According to Agricultural Research, April 
1956, it shows how much the meat, fruits, vegetables. 
and other foods purchased in the market can he ex 
pected to yield as food ready to eat. 

This information on yield and different kinds of 
preparation loss will help dietitians and food managers 
gauge quantities in the course of planning food pur 
chasing for school lunchrooms, hotels, and restaurants, 
for the Armed Forces, and for hospitals and other insti 
tutions. Home economists and family food managers 
will use the table in preparing food budgets and market 
lists when getting most nutritive value for money spent 
is all important. Researchers also need to know food 
yields when computing nutrients in foods as eaten, in 
making nutrition or dietary surveys, or in evaluating 


diets. 


(Continued on page 14) 
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How Sunkist helps you... 7 


In every field of food processing, new contributions are being 
made toward tomorrow’s better foods. Look at these typical Exchange 


Brand developments, based on 50 years of Sunkist research. 


EXCHANGE 
OIL OF LEMON 


Unmatched quality and flavor 
that come only from 

quality California lemons . 
grown and skillfully 
processed by exacting 
Sunkist standards. The 
4-to-1 favorite over all other 
lemon oils combined! 


EXCHANGE 
PRESERVER’S PECTIN 


Here is even jell strength 
that guarantees a more 
consistent, uniform, finished 
product ...a smooth, 
perfect texture and 
complete reliability 
in setting control 


EXCHANGE 
LOW METHOXYL PECTIN 


A natural fruit pectin that 
jells without sugar 
Completely tasteless, permit- 
ting the use of the most ‘ 
delicate flavors allows 

the natural juicy fruit flavor 

to come through. Controls 

“running” or “weeping” 
in pies when cut. Famous 
too for aspics, jellied fruit 
or vegetable salads, 
dietetic preserves 
or non-sugar jells. 


EXCHANGE 
OIL OF ORANGE 


By far the best orange 
oil by any laboratory 
measurement. Always 
consistent, richer in 
flavor strength and more 
intense in aromatic 
constituents. Standard 
the world over for orange 
flavor excellence 


EXCHANGE 
LEMON JUICE 


Brings out the natural flavor 
of any food product. A 
superior acidulant in the 
preparation of mayonnaise, 
fruit cocktail, figs, fruit 
nectar, prunes and other 
heavy-syrup products. Highly 
effective as an anti-oxidant £ 
in processing frozen foods, 

particularly frozen fish 

products. Available in 

concentrated or single 

strength form. 
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USDA nutrition analysts for the past 60 years have 
provided general figures for estimating food yields, as 
part of the over-all study on food composition. But this 
is the first time that such figures have been brought 
together in a special tabulation. 

In compiling this table, the nutrition analysts made 
a special search for data originating in the United States 
since 1940. Newer data reflect present-day marketing 
practices of trimming vegetables and prepackaging 
produce and meat, as well as the effect of new varieties 
and breeds. More detail is given in this publication on 
the amount of refuse—pits, bones, shells, skins—and of 
waste due to spoilage and trimming than was reported 
years ago. Moreover, many of the recent data have 
been collected under practical working conditions in 
institutions and private homes, and more nearly repre- 
sent present-day products and practices than some of 
the earlier figures published. 

New also are figures on weight losses and gains dur- 
ing cooking — evaporation and drippings in meats, 
evaporation in vegetables, and absorbed water in cereal 
products. 

Yield data came from many sources. Some are by- 
products of ARS work planned for other purposes 
chemical analysis of foods, canning, dehydration, and 
freezing, development of recipes, and household use in 
relation to quality. Marketing studies to determine 
vield of meat cuts and poultry supplied data, as did the 
\rmed Forces boneless-beef study ( Agr. Res., March, 
1956, p. 15). 

Other figures came from experiments of the Fish 
and Wildlife Service on methods of processing and 
cooking fish, from Navy studies on fresh and processed 
vegetables, and from work in the Food and Drug Ad- 
ministration, universities, and experiment _ stations. 
Meat-packing houses and other commercial and indus- 
trial concerns contributed a great deal of data. 

The compilers ran into many problems—in some 
cases the nutrition analysts felt that the number of food 
samples was not large enough to give reliable averages 

especially of bone, skin, and other losses in meats 
after cooking. A few foods are not listed at all because 
there are no data available on them at the present time. 

To fill these gaps in data on physical yields—as well 
as others on nutrient content of foods—ARS invites 
researchers to send in data on composition as work is 
completed. Food composition tables will be revised 
from time to time as more and better data become 


available 


IN RETROSPECT AND PROSPECT * 
(iBORGE FF. GiARNATZ 
President of the Institute of Food Technologists 
Food has been a matter of primary concern to man 
from the days of his nomadic existence through the era 
when he settled down to follow agricultural pursuits to 
provide for his own requirements, up to the present 


* Presented before the National Meeting Commemorating the 
Fiftieth Anniversary of the Food and Drug Act, June 27, 1956, 


Washington, D. C 
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highly industrialized period where, as in the United 
States for example, his food is made available to him by 
specialists engaged in the production, processing and 
distribution of his food needs. Nevertheless, in a sense, 
man accepts his food with a measure of casualness. [le 
enjoys the experience of eating. He tinds congeniality 
in sharing the experience with others. He is not un 
responsive to the esthetic qualities of food. On the 
other hand, he takes for granted and is relatively lack 
ing in his appreciation of what is done to bring food to 
him. 

He takes great pride in his ownership of the many 
mechanical devices provided to make living more com 
fortable and convenient, to provide him with entertain 
ment and to make the wide outdoors his playground 
He concedes to those who build these gadgets the exer 
cise of skill, research knowledge, planning and_ in 
genuity. He is seldom aware that these same attributes 
combine to bring his food to him clean, sound, whole 
some and nutritious, with their fresh qualities, flavor 
characteristics and eye-appealing properties substan 
tially conserved. He little appreciates what has been 
involved to preserve food for him, to provide variety, 
independent of the seasons, and to hedge against short 
supplies. He takes for granted the convenience of prepa 
ration and serving that is being built into more and 
more food products in order that they may fit into the 
pattern of modern living. 

From the days of Nicholas Appert, who established 
the principles of the canning process and the researches 
of Louis Pasteur which are basic to so many food 
processes, Food Technology through research, together 
with the great progress made in the fields of transpor 
tation and refrigeration, has pushed back the frontiers 
of knowledge to make new applications so that foods 
of increasingly better quality and in greater array are 
being made available. 

In the fields of food processing and distribution, de 
velopments are coming along so rapidly and are so 
competitive and complex that increasingly great sums 
are being invested in research and product development 
so that technical advances may continue and so that the 
food industry’s responsibility to the public may be dis 
charged. Such circumstances, human nature being what 
it is, make essential the establishment of controls over 
an industry as large as the food industry. 

The Pure Food Law and the Meat Inspection Act 
established fifty years ago are milestones of human 
progress and have contributed most significantly to the 
safety and wholesomeness of our food supply. They 
stand as monuments to the vision and efforts of Dr. 
Harvey W. Wiley and to President Theodore Roose 
velt who, more than anyone else, must be regarded as 
the “father” of the Meat Inspection Act of 1906. They 
are linked with the progress that has been experienced 
in the production, processing and distribution of our 
food supply. 

As president of the Institute of Food Technologists, 
it is my privilege to bring greetings from that organiza 
tion on the occasion of this historic event and to pay 
honor to the pioneers who brought into being our food 

(Continued on page 16) 


THE Sealva STORY OF 


Some years ago, van Ameringen-Haebler, Inc. developed and introduced 
SEALVA Flavors, the first truly hermetically “sealed-in” high quality dry 
flavors. This new technique in flavor-making was immediately recognized 
and enthusiastically accepted by the food industry. 


Since those early days, continuing improvements in sealing agents and 
drying techniques plus the basic superiority in the quality of the natural or 
imitation flavors themselves, have combined to maintain SEALVA’s place 
as the ultimate in fully protected quality flavors. 


What can SEALVA do for your product? 


The adoption of SEALVA Flavors makes possible the use of absolute 
top quality flavor in dry mixes, because the finest of flavors are fully pro- 
tected in their powdered form against the ravages of deterioration caused 
by evaporation, oxidation, extended shelf-life, and they are practically im- 
pervious to chemical reaction with other ingredients in a mix or compound. 


Where can SEALVA Flavors be used to advantage? 


SEALVA Flavors are ideal in any relatively dry, powdered, grained, 
or flaked mixture to insure inert flavor retention in such products as cake 
mixes, gelatin desserts, cereals, drink powders, pudding mixes, dairy mixes, 
ice cream mixes, candies (pressed wafer), pharmaceuticals, proprietaries, 


oil emulsions, etc. 


For better flavor we ask you to investigate SEALVA Flavors before you 
make your final decision on this most important ingredient. 


We are prepared to give you suggestions as to the methods of readily 
evaluating “sealed-in” flavors for your particular product and also will be 
happy to assist with technical recommendations for the application of 
SEALVA Flavors to improve your product, Literature and adequate sam- 


ples are available. 


O 


lva VAN AMERINGEN-HAEBLER, ANC. 
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(Continued from page 14) 

laws. To their successors is extended best wishes, in a 
spirit of cooperation and with recognition of the fact 
that Food Technologists and those administering our 
food laws have much in common. 

\s our knowledge of foods increases, we become 
aware of new problems which are also apt to become 
increasingly complicated and controversial. Because of 


such developments already, various forms of new legis- 
lation regulating foods have been proposed. Regarding 
them, | know some leading food scientists who favor 
solving controversial scientific problems pertaining to 
food, as they arise from time to time, by utilizing an 
\d Hoe Scientific Advisory Committee to be appointed 
by the Secretary of Health, Education and Welfare, 
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from nominees by the National Academy of Sciences 
National Research Council, drawing on the resources 
that reside in such quarters as the scientific specialists 
in our universities and the Institute of Food Tech 
nologists. This feature is included in the Miller Pesti 
cidal Amendment of 1954 and appears to be working 
well and is provided for in some of the bills pending 
It is said that were such a provision embodied in any 
forthcoming chemical additives law, many current and 
future food problems could be solved satisfactorily and 
in the interests of the public. 

\t any rate, in connection with any revision of out 
food laws, let us not curtail scientific and technological 
progress in the field of food by unwise or ill-considered 


legislation. 


FEATURING THIS MONTH 


Food Technology at Homebush (N.S.W.) 


Australia 


« FOOD PRESERVATION RESEARCH LABORATORY at 
Homebush, N.S. W., is the headquarters of the Divi- 
sion of Food Preservation of the Australian Common- 
wealth Scientific and Industrial Research Organization. 
Branch laboratories are located at Brisbane, Queens- 


Homebush Laboratory, Senior Staff (1. to r.): E. G. Hall 
(in charge, fresh fruit investigations), F. E. Huelin (senior 
chemist), J. R. Vickery (Chief of the Division), W. J, Scott 
(senior bacteriologist), E. W. Hicks (senior physicist), L. J. 
Lynch (in charge, canning investigations). 


land, Gosford, New South Wales, and Hobart, Tas- 
mania. The Homebush laboratory with 34 research 
officers and a total staff of 115 people is by far the 
largest food research institution in Australia. While a 
considerable part of the work at Homebush has been 
devoted to long-range fundamental work in food chemis- 
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J. R. Vickery 


Division of Food Preservation, Com 
monwealth Scientific and Industria 
Research Organization 


try, physics, microbiology and plant physiology, a wide 
range of applied research problems in the preservation 
and processing of meat, fish, eggs, fruits and vegetables 
has been studied. As Australia is a major food export 
ing country, sending much of her produce to markets as 
far distant as 13,000 miles, eves attention has been 
given to reduction in wastage and improvements in 
quality. The annual value of Australia’s exports of 
meat, eggs, fruits and vegetables alone, in various forms 
now exceeds £60,000,000 per annum. 

While emphasis has 
usually been placed on 
problems in the export 
field, many applied in- 
vestigations have been 
carried out on behalf of 
the industries catering 
for the home market of 9 
million people. Some of 


the laboratory’s achieve- 
ments will now be out- 
lined. 
EGGS 
Up to the year 1945, 
serious losses due to bac- 


terial rotting were ex- Homebush Laboratory. Use of 
perienced in shell eggs ion-exchange resin columns in 

‘ ei studies of the changes in stored 
stored for local consump- foods. 


tion or exported to the 

United Kingdom. While it had been known for many 
years that the washing of eggs increased wastage, ther 
was no satisfactory explanation of the erratic inci 
dence of spoilage in different packs of washed eggs 


(Continued on page 18) 
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(Continued from page 16) 

The Homebush investigators clearly demonstrated that 
high incidence of wastage was associated with the use of 
certain types of washing machines widely used on farms. 
These machines were shown to be “reservoirs” of in- 
fection for several types of bacteria which cause spoil- 
age. (nly unwashed eggs are now accepted for storage 
and export, and wastage has diminished to negligible 
amounts. 

The annual exports of frozen egg mélange now exceed 
12,000 tons, and a fine reputation for high quality has 
been built up by the exporters. Samples for the de- 
termination of bacteriological quality of the melange are 
regularly taken by inspectors. While the plate count 
method is used as a reference standard, it is time- 
consuming and gives an answer only after 2 or 3 days. 
The Division has devised a rapid test based on the 
reduction of the dye-stuff resazurin. This method yields 
results in about & hours or less and they correlate well 
with the standard plate-count method. The resazurin 
method is now universally used in Australia for the 
bacteriological grading of egg mélange. 


APPLES 

A high proportion of the Australian apple crop 1s 
either exported to European or South Asian markets 
or is cool stored for long periods for local consumption. 
(,00d keeping quality is therefore essential. It has been 
known for many years that small fruit keep better than 
large fruit and that apples from a heavy crop keep better 
than those from a light crop. The Division's fruit stor- 
age investigators showed clearly that the number of 
individual cells per fruit did not differ greatly from 
fruit to fruit, but that the larger fruit owed their size 
to larger cells. They found, too, that the larger the cell, 
the greater is the respiration rate per unit weight of 
protein in that cell. The more rapid ageing and greater 
susceptibility to disorders in light-crop fruit can there- 
fore be related to the higher respiration per unit of cell 
protein. Attempts to raise the average size of apples 
without impairing keeping quality must therefore be 
concerned with increasing the number of cells, and at 
the same time keeping the cell size small. The problem 
has now passed from this laboratory to the horticultural 
scientist. 

BANANAS 

Cavendish bananas produced on the sub-tropical and 
tropical east coast of Australia are transported to dis- 
tant centers as cut “fingers” packed in wooden cases. 
C.S.1.R.O. investigators have defined the precise tem- 
perature for the correct ripening of both summer and 
winter grown fruit, and also the required concentrations 
of the accelerator of ripening—usually ethylene. The 
conditions of correct handling and long-distance trans- 
port by rail (in ventilated cars) have been specified. 
Whereas, 20 vears ago, wastage was heavy and the 
eating quality of the bananas was poor, today the gen- 
eral adoption of the Division’s recommendations has 
resulted in negligible wastage and excellent quality fruit 
being available throughout the year. 
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PREDICTION OF MATURITY IN PEAS 
FOR PROCESSING 

It has long been realized that quality of peas for 
canning and freezing is closely related to their maturity 
at harvest, but reliable methods for measuring and pre- 
licting maturity in the 
field have not been avail 
ible. 

In order to measure 
maturity, [lomebush in 
vestigators devised a 
portable instrument, 
known as the Maturome 
ter, which registers on a 
lial the force required to 
puncture a sample of 143 
peas by a similar number 
f pins. 

Tasting tests have 
shown that the maturity 
most acceptable to con 
sumers lies between 11 


Homebush Laboratory. Load- 
ing of experimental blast freezer 
with packets of peas. 


ind 16 percent alcohol 
insoluble solids in_ the 
peas, this range corresponding to 210 to 375 units on 
the Maturometer scale. 

The stage at which a crop will contain the greatest 
proportion of peas within the 210-375 units range was 
determined by sampling a large number of crops and 
subjecting the results to statistical analysis. It was 
found that the optimal harvest time corresponded closely 
to 250 Maturometer units. The data obtained in these 
tests have been used to evolve a simple method of pre 
dieting the optimal harvest day for particular crops 
The rate at which a crop matures averages 20 units per 
day. If, therefore, the Maturometer unit value of the 
crop is determined by proper sampling methods, then 
the number of days required to reach 250 units may b 
readily estimated. 

These methods of measuring and predicting maturity 
in pea crops are now being widely used in Australia 
Not only is the processor now getting more uniform 
and better quality peas, but the grower is receiving bet 
ter returns by not being penalized for excessive propor 
tions of over-mature peas or lighter yields of under 
mature peas. 


HANDLING OF PRAWNS (SHRIMPS) 

Large quantities of prawns (shrimps) are landed at 
east coast ports, and the majority are cooked at dock 
side processing plants before being transported long 
distances in iced cases to the main consuming centers 
\t the time of arrival at city markets, serious spoilage 
due to bacterial attack and to a condition known as 
“black-head” often occurred. 

Research work has shown that bacterial spoilage can 
be eliminated by prompt cooling of the cooked prawns 
in bacteriologically clean water, followed by prompt 
icing and the adoption of sound hygienic precautions 
at all stages of handling. 


(Continued on page 20) 


They’ve just sampled the sausage with Huron MSG 
ee 


...and voted it a solid 2 to 1 choice 


And don’t overlook this versatile favorite 


Huron H VP 


HY DROLYZED VEGETABLE PROTEINS 
THE FLAVOR OF MEAT FROM WHEAT 


available in a full line of 
powders, pastes and liq- 
uids to add the mouth- 
watering richness of 
braised beef... at sur- 
prising economy 


Your One Source For Both These Taste Builders 


’cause it tastes better”’ 


Proved Again: the unmatched ability of Huron MSG 
to awaken sleeping flavors. Fresh pork sausage packed 
by Chicago’s Scott Petersen Company was taste- 
tested by 81 homemakers, lunching as a panel for 
the Home Arts Guild of Chicago. Each panel member 
was served a plate of sausages, half with Huron MSG 
added, the others untreated controls. 


Results: better than a 2 to 1 vote for the MSG flavor- 
heightened sample. And preference for the sample 
with MSG jumped to a rousing 85% among the 
testers who serve pork sausage twice a week or more! 
Seott Petersen now uses Huron MSG, and is success- 
fully merchandising this fact as an in-store sales-maker. 


Huron MSG, “The Taste-Maker’’, does the same 
dependable job whether the pack is fresh, frozen or 
canned. Meat, poultry, seafoods, vegetables, pack- 
aged dinners . MSG intensifies your flavors to 
boost your sales. Call or write Huron today for Mono- 
Sodium Glutamate, 99+ © Pure. And inquire about 
Huron’s experienced, responsible technical service 

it helps you make the very most of this wise decision. 


Hon THE HURON MILLING COMPANY 


Executive Office: 


Sales Offices: 9 PARK PLACE, NEW YORK 7 161 
383 BRANNAN ST., SAN FRANCISCO 7 e 607 SECOND 


MSG + HVP + AGE-IT CHICAGO 11 + 


American Pioneers in Protein Derivatives 


NATIONAL BLDG., CINCINNATI 2 


3101 N. WOODWARD AVE., P. O. BOX 9, ROYAL OAK, MICH. 


E. GRAND AVE., 
Factory: HARBOR BEACH, MICHIGAN 
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(Continued from page 18) 

“Black-head” is caused by the development, through 
enzyme action, of a melanin-type pigment during some 
cooking operations. If the time occupied to heat the 
prawns through the temperature range 110° to 145° F. 
is excessive, either through over-loading the cooking 


Commonwealth O ficial Photograph. 


Dock-side prawn processing plant. Boiling of prawns in 
aluminum vessels prior to distribution. 


vessels or through the use of water temperatures con- 
siderably below boiling point, then the enzyme system 
responsible for discoloration will not be inactivated 
rapidly, and “black-head” will occur. Appropriate 
cooking procedures have been defined and their wide 
application has virtually eliminated the disorder. 


CONCLUSION 

In these, and other investigations in progress in this 
laboratory, we have been greatly helped by the full co- 
operation by many organizations and individual com- 
panies. Processing facilities in many commercial plants 
have been placed at our disposal for large-scale experi- 
mental work, and the laboratory has received many 
substantial grants of money. Such spontaneous co- 
operation has greatly helped in the rapid application of 
the results of scientific research. 


Trace Erements In HuMAN anp AnimMaL Nv- 
TRITION. By E. J. Underwood. Academic Press Inc., 
New York, 1956. 430 pp. 

I had not realized the paucity of books dealing with 
mineral elements until reading the preface of Dr. Un- 
derwood’s book. As he points out, numerous books 
have been published on the vitamins but none dealing 


\UGUST, 1956 


wholly with trace elements in human and animal nutri 
tion. It is, therefore, fortunate that a complete book on 
this subject has been prepared by an author who has not 
only been an active experimental worker in this field 
but has had considerable experience in the broad world 
problems of mineral nutrition. 

The first chapter introduces the reader to the trace 
element concept, the development of knowledge of the 
trace elements, the mode of action and trace element 
interactions. A complete chapter is devoted to each of 
the following elements: iron, copper, molybdenum, co 
balt, nickel, zine, manganese, iodine, fluorine and 
selenium. Aluminum, arsenic, barium, boron, bromine. 
silicon, strontium, and vanadium are discussed together 
A most interesting chapter is included covering soil 
plant-animal inter-relationships. Since there is much 
misinformation in this area, it is well to have authori- 
tative statements regarding this problem. 

This book is authoritative, up-to-date, concise and 
well documented. An excellent subject and author in 
dex is included. Anyone interested in nutrition and 
food technology will find this a most valuable and essen 
tial volume for his library C. A. Etvenjem 

Madison, Wisconsin 


Dictionary oF Dietetics. By Rhoda Ellis. Philo 
sophical Library, Inc., New York 16, New York. 152 
pages. 

The idea of this little book is good. It contains a com 
prehensive, alphabetical arrangement of terms and 
phrases related to food, food preparation and service, 
anatomy, physiology, chemistry, medicine, and diet 
therapy. In addition, there are included “capsule” 
identifications of a limited number of men of science 
who have pioneered in the field of nutrition. Several 
professional and scientific organizations whose efforts 
are devoted to dietetics and nutrition are also men 
tioned. 

In many instances, however, terms are not actually 
defined. Instead, facts related to the subject are offered. 
These facts frequently have community, social, eco- 
nomic, and medical implications—interesting in them- 
selves but not, in any real sense, definitive. Definitions 
include medical treatment. This appears to be beyond 
the scope of the book. 

\n effort is made throughout the book to evoke 
human interest. In so doing much emphasis has been 
placed on the caloric value of foods, infant feeding, 
geriatrics, and food fads and fallacies. Foods are de 
fined in terms of their therapeutic values rather than 
their role in effecting normal nutrition. The rather 
frequent occurrence of inaccuracies, loose and inco 
herent statements, undefined abbreviations, and poor 
use of the English language detracts from the value of 
this book in the training of professional personnel. For 
the lay person, its use would be confusing. It is re- 
grettable that three of the professional organizations 
mentioned are incorrectly named. 

Since the idea of the book has merit, a thorough re 
vision might salvage the effort that has undoubtedly 
been expended upon it. BEATRICE FINKELSTEIN 

Dayton, Ohio 
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Nature provides the turtle with lifetime protection —safe, sure, 
and simple. Orbis does the same thing for flavors, with the 
newly developed Orbis “Spra-loc” process. 


Orbis “Spra-loc” Flavors give you two big advantages in making 
and marketing powdered mixes. First of all, the amount you 

use in your product can be accurately and easily adjusted for fine 
flavor variations. Secondly, here are flavors with life-insurance, 
locked in a protective, spray-dried powder to keep all their full, 
fresh strength. When liquids are added, the protective coating 
dissolves to release wonderful, true flavors that signal 
“something special” to the taste. 


Orbis Flavors are money-savers, too! Send request on your 
letterhead for free manufacturers’ samples and the 
Orbis catalogue of fine flavors. 
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NEW YORK.... 


Color in Processed Foods Discussed by New York 
Section. |nformative talks on the control of color, and 
its use in processed foods, highlighted the May 16 meet- 
ing of the New York Section of the Institute of Food 
lechnologists 

Physical properties of color and instruments available 
for its measurement were detailed by the first speaker, 
Mr. F. L. Wurzburg, Jr., Color Coordinator, Inter- 
chemical Corp., N. Y. C. Then, Dr. R. C. Sherwood, 
President of the New York Section and Technical 
Director of Sterwin Chemicals, Inc., N. Y. C., reviewed 
the characteristics and uses of FD&C and_ natural 
colors as functional food additives. 

Mr. Wurzburg noted that spectrophotometry is the 
hasic tool by which permanent color standards can be 
set up and maintained. However, the instrument is still 
relatively costly and complex, and not always adaptable 
to control of day-to-day production. As a result, much 
work has been done on the development of a simpler 
instrument—the tristimulus colorimeter 

This unit attempts, through the use of color filters 
and photoelectric cells, to simulate the spectral responses 
of the three sets of nerves occurring in the normal 
human eye. The responses of these photocell-filter com- 
binations to a colored stimulus, therefore, yield tri- 
stimulus values directly. Although colorimeters. still 
have limitations, the speaker predicted that most of 
them would be overcome in time. Then, instruments 
will be available to provide convenient, quick, and 
accurate determination of tristimulus values at reason- 
able cost. 

Turning to the use of food colors, Dr. Sherwood 
pointed out that the synthetics have come into promi- 
nence because of their stability, brilliance, and repro- 
ducibility. However, natural colors such as annato and 
beta-carotene (now synthesized) also find application 
in dairy products and fats. Mineral colors, on the other 
hand, are not much used. 

The speaker discussed the chemistry and properties 
of FD&C colors, as well as the exacting procedure for 
their certification. A sample of each color batch is 
analyzed by FDA to see that it conforms to specifica- 
tions. Mixtures of colors may be certified providing 
that they consist of previously certified colors and harm- 
less diluents. 

\lthough these materials offer the processor a con- 
venient method of controlling the color uniformity of a 
product, they, of course, can not be used to conceal any 
inferiorities. 

To demonstrate the versatility of FD&C colors, Dr. 
Sherwood showed slides of various color formulations 
that can be made to almost any desired shade. And for 
convenience of the processor, these blends are com- 
mercially available. 
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IFT REGIONAL SECTIONS... 


SPEECHES, SPECIAL EVENTS, NEWS NOTES 


New Officers. [lected as officers of the New York 
Section for the 1956-1957 term were : 

President: Dr. J. C. Bauernfeind, Hoffman-LaRoche, 
Inc, 

Vice President: H. A. Campbell, General Foods Co 

Secretary: R. R. Bien, Good Housekeeping Bureau. 

Treasurer: A. Astrack, Pak Research Associates 

Regional Section Councilors—for 2 years: Drs. J. ‘ 
Bauernfeind, A. A. Schaal, R. C. Sherwood 

Directors—for 3 years: N. H. Ishler, D. 1. Warren 


PERSONNEL 


Luoyp A. Hart, Technical Director, The Griffith 
Laboratories, Inc., has been named as the recipient of 
the 1956 Honor Scroll Award of the Chicago Chapter, 
American Institute of Chemists. Dr. Hall, a past Chair 
man of the Chapter, was chosen “because of his intense 
interest and influence in promoting truly professional 
attitudes and constructive actions in the profession of 
chemistry, his enthusiasm and positive direction in 
guiding and promoting the professional growth of young 
chemists, his very active participation and recognized 
leadership in both civic and technical organizations, 
and because of his outstanding technological accom- 
plishments in industry.” The Honor Scroll will be pre- 
sented to Dr. Hall at a Testimonial Award Banquet in 
Chicago on October 5, 1956. 


PHI TAU SIGMA HOLDS SECOND ANNUAL 
MEETING — NEW OFFICERS INSTALLED 


Phi Tau Sigma, the honor society for food science, 
held its second annual meeting on June 12 in the 
Sheraton-Jefferson hotel in St. Louis, Missouri, site of 
the Sixteenth Annual Meeting of IFT. The meeting 
was highlighted by the installation of the national offi- 
cers for the coming year. They are: Dr. Carl 5. !’eder- 
son of Cornell University, President; Dr. Emil N. 
Mrak of the University of California, Vice-president ; 
Dr. Edward E. Anderson of the University of Massa- 
chusetts, Secretary-Treasurer. Dr. F. J. Francis of the 
University of Massachusetts is serving as Executive- 
Secretary for the second year of a three year appoint 
ment. These posts had been held for the previous year 
by Dr. William B. Esselen of the University of Massa 
chusetts, Dr. C. S. Pederson of Cornell University and 
Dr. Jean F. Caul of Arthur D. Little & Co. 

Dr. Walter A. Maclinn announced that Mr. Lee J. 
Kenyon of the Preservalline Co., Flemington, New 
Jersey had donated five hundred dollars to be used for 
an annual award of one hundred dollars for a Phi Tau 
Sigma student member in recognition of outstanding 
achievement in food science. 

The aims of Phi Tau Sigma are to encourage the 
development of food science, to honor notable accom- 
plishments in the field, and to promote professional 
fellowship. 


(Continued on page 24) 


THERE IS NOTHING LIKE GOOD FLAVOR to build customer-preference for your food 
or beverage product. Even an imitation maple syrup, if correctly flavored, can become a 
national “best seller” and rival the finest syrups of natural origin. Good, dependable flavors— 
like FRITZSCHE’S—are always your safest and surest investment. Remember: Your product is 


ONLY as good as its FLAVOR! 


Write us for informative data on Maple Fla- 
vors or any other food or beverage flavoring 


problem. Address Flavor Division, Dept. FT. 


1871 


PORT AUTHORITY BUILDING, 76 NINTH AVENUE, NEW YORK 11, N. Y. 


Massachusett Chicag Mlinois, Cincinnati, 


BRANCH OFFICES and “STOCKS: Atlanta, Georgia, Boston 
Obie Los Angeles, Califorma Pinladel phia, Pennsylrania San Francs Califorma St. Lows, Missouri, 
Montreal and ‘Toronto, Canada and D. F. FACTORY: Clifton, N. 
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(Continued from page 22) 


MASTERS AND DOCTORS IN FOOD 
TECHNOLOGY AND RELATED 
SUBJECTS—1956 

Problems related to the stability, the bacteriology, the 
nutritional quality, the economics and the packaging of 
specific commodities have been investigated by graduate 
students in food technology and related fields during 
1956. Color continues to be the object of much re- 
search interest—both in regard to pigment formation 
and pigment changes. The chemistry of flavor is an- 
other topic which has attracted advanced study. The 
new treatments—radiation and antibiotic preservation 

are represented. The economic and legal aspects of 
the food business come in for some attention—a some- 
what new field of inquiry in food studies. 

Reading between the lines—or perhaps one should 
say between the titles of the theses and dissertations 
herewith listed—it is evident that new tools and tech- 
niques are playing an ever-increasing role in the food 
sciences. Physical, chemical, histological and many 
other phenomena are being elucidated by the newer 
methodology, and the graduates now coming out of the 
colleges should be able to contribute in substantial de- 
gree to the forward rate of progress in food technology 
and science. 

\s previously, the list is alphabetized according to 
institutions and, within an institution, according to the 
names of the degree winners. 


UNIVERSITY OF CALIFORNIA AT BERKELEY 


Name Degree Title of Thesis 

Hendel, Ph.D. Browning Rates and Equilibrium 
Carl E. Vapor Pressures of White Potatoes in 

Later Stages of Dehydration 

Jacoby, David M.S. Water Absorption by Dry Beans 

Peterson, M.S. Pigment Formation in Onion Tissue 
Richard G Macerates 

Zuegg, Enrico M.S. Peroxidase Assay in Vegetable Tissue 


by Ascorbic Acid Oxidation Pro- 
cedures 


UNIVERSITY OF CALIFORNIA AT DAVIS 


Benjamin, M.S. Storage Stability of Heat Processed 
McDonald P. Orange Juice Concentrate 
Conroy, Albert M.S. The Freeze-Drying and Subsequent 
Storage of Animal Products 
Knapp, M.S. Some Physical and Chemical Changes 
Frederick \\ in Gamma Radiated Meats 


Papakyriakopou- M.S. Some Relationships of Quality and 
los, Vassilios Composition in Port and California 
Cabernet Wines 
Postlmayr M.S. Characterization of Pectin Changes in 
Harold | Clingstone and Freestone Peaches 

During Maturation and Processing 


CORNELL UNIVERSITY, ITHACA, NEW YORK 
Silver, Alan H M.S. The Chromatographic Separation and 
Quantitative Measurement of Caffeic 
Acid and Chlorogenic Acids 
Tonseth, Ernst I. M.S. A Study of the Effect of Salt Brine 
Concentration on Some of the Changes 
in Fish Muscle Proteins During 
Freezing under Different Storage 
Conditions 
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Name Degree Title of Thesis 
UNIVERSITY OF GEORGIA AT ATHENS 
Thompson, M.S. Spoilage of Canned Field Peas Related 
Edwin C. to Heat Penetration Rates and Spore 


Destruction Rates 


UNIVERSITY OF MARYLAND AT COLLEGE PARK 


Kornetsky, Ph.D. A Quality Control Program for the 
Aaron Processing of Sweet Corn 


UNIVERSITY OF ILLINOIS AT URBANA 


Cary, Larry L. M.S. Studies on Packaged Comminuted 
Meats 
Johnson, Ph.D. Chemical and Nutritive Changes in 
Ogden C. Thermally Oxidized Edible Fats and 
Oils 
Johnston, M.S. No thesis 
Patricia 
Litchfield, Ph.D. The Oxidative Metabolism of Glucose 
John H. by Rhodotorula gracilis 
Murthy, Ph.D. A Comparison of Some of the Chemi 
Gopala K cal and Physical Properties of Gamma 
Casein and Immune Globulins of Milk 
Newman, M.S. No thesis 
Howard A. I. 
Thorp, M.S. Effects of Operational Variables on 
Richard C. Freezing of Packaged Sweet Corn in 
an Experimental Air Blast Freezer 
Touba, Ali Ph.D. Studies on the Sporulation Require 


ments of Bacillus coagulans Var 
thermoacidurans in Synthetic Media 
Vetter, James L. M.S. The Development of a Procedure for 
the High Temperature-Short Time 
Sterilization of Vegetables 
Wollermann, Ph.D. Analysis of Vanilla and Related 
Louis A. Flavoring Materials 


IOWA STATE COLLEGE AT AMES 


Fortney, Ph.D. Milk Serum Equilibria as Shown by 
Cecil G Dialysis, Ultra Filtration and Ultra 
Centrifugation I. 
Lauck, M.S. Some Properties of the Cathepsins of 
Robert M. Bovine Muscle 
Pirko, Paul C. M.S. Pigment Changes in Packaged Beef 
During Storage 
Sullivan, M.S. Interior Quality, Flavor and Func 
Margaret J. tional Properties of Untreated, of 
Oiled, and of Thermostabilized Shell 
Eggs 
Ward, Charles Ph.D. Fungicidal Effect of Triethylene Gly- 
B. Jr col Vapor on Penicillium notatum 
spores 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
AT CAMBRIDGE 


Jierman, Ph.D. A Study of Effects of Ionizing Radia 
George W tions on Milk 

Sulakul, S.M. Relation of Lysine to Experimental 
Niramol Dental Caries 

Burress, S.M. The Effect of Oxalates on Calcium 
Donald A. Metabolism 

Del Valle, S.M. A Study of Citric Acid Production 
Francisco R. with Irradiated Culture of 4. Niger 

Freedman, S.M. Laboratory Scale Investigation of Air 
Charles T. Filtration 


(Continued on page 40 following technical papers) 
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SYRUP SOLIDS 


In ice cream, stick novelties, sher- 
bets, low fat and other specialties, 
Fropex enhances flavor, makes tex- 
ture smoother, raises initial freezing 
temperatures and increases toler- 
ance to heat shock, builds total food 
solids content and improves melt- 
down. Used by a majority of manu- 
facturers for over two decades. 


Cakes have increased volume, finer 
grain, smoother texture, prolonged 
shelf life, better flavor, richer crust 
color and are produced with a 
greater yield and at lower cost with 
FRODEX. 

In pie crusts, Fropex means bet- 
ter color, faster baking, improved 
flake, greater stability and crispness 
and enhanced flavor. 


eae 


A unique ingredient jn that it 
hances appearance, flavor, stability 
and shelf life of a large variety of food 
products, Fropex Corn Syrup Solids 
is itself the product of a unique pat 
ented 

Odorless and tasteless, it holds and 
“sparks” other flavor; containing & 
large proportion of pro-sugars (edible 
dextrins), it supplies reducing sugars 
without excessive sweetness, FRODEX 


process, 


has proven itself time amd again ina 
innumerable application. 

Our excellent laboratory facilities 
are at your disposal to help you get 
the most out of the advantager 
Fropex offers for your products—call 
upon us today without obligation. 


Frankfurters, Sausages, Canned Meats Propex enhances natural 


color, retards oxidation, 
particularly in the neck of 


In soups, icings, cake and | 
pie mixes, dessert mixes, | 
drinks, muffins, pancake | 


The use of Fropex in 
freezing fruits and berries 
results in higher quality at 


FRODEX minimizes loss of 
color during processing 


considerable savings. mixes and similar dry food and storage. It is an excel bottle, and does not, mask 
FropEX prevents oxida- products, Fropex offers a lent moisture conditioner the true condiment fiavors 
number of distinct advan- for longer shelf life, pro- of the catsup. 


tion and desiccation. It re- 
tains the natural color 
and more juice for full, 
firm fruit with greater 
natural fruit flavor. rg 


motes better texture, less 
shrinkage and minimum 
wiitering-off. FropEx is a 
better binding agent for 
better appearance, stabi- 
lizes high fat-content 
products as an emulsify- 
ing agent. 


tages both in production 
of the mix and in the fin- 
ished end product. 


AMERICAN MAIZE 


PRODUCTS COMPANY 


NEW YORK 17_.N ¥ 


AVAILABLE /N BOTH POWDERED AND GRANULAR FORM 


250 PARK AVENUE «¢ 


ATLANTA®*+ BOSTON BROOKLYN® BUFFALO CHICAGO DENVER FORT WORTH * GRAND RAPIDS *LOS ANGELES 
MEMPHIS « PHILADELPHIA « PITTSBURGH « PORTLAND « ST. LOUIS « ST. PAUL * SAN FRANCISCO « SEATTLE 
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ANALYTICAL METHODS 


Mass spectrometric analysis. Broad ap- 
plicability to chemical research. 

McLarrerty, F. W. (Dow Chem. Co., 
Midland, Mich.). .dnal. Chem., 28 (3), 
306-16 (1956). 

The heated-inlet mass spectrometer, 
applied in the past mainly to petr. compds.. 
is an analytical tool of broad applicability 
to the whole field of chemistry. Quanti- 
tative analysis approaching the high ac- 
curacy and no. of components found 
previously with light hydrocarbons is 
possible. Positive identification of un- 
known components of complex mixts. is 
illustrated. Unique information on mol. 
structure is provided, and complete struc- 
ture detn. is often possible without 


standards. 


Chelating agents in nonaqueous titrim- 
etry. 

B. D., anp R. M. 
(Edison Lab., Thomas Edison, Inc., 
West Orange, N. J.). Anal. Chem., 28 
(4), 448-50 (1956) 

\ nonaq. titrimetric procedure using 
chelating agents was developed for detg. 
metal ions. The procedure was applied 
to Ni, Co, and Cu, with accuracy and pre- 
cision comparable to those of a strong 
acid-strong base titration. The use of 
nonaq. solvents for chelate  titrimetry 
broadens the field in the same manner as 
it has broadened the scope of titration of 
ether acids and bases. It opens a new 
phase of chelate titrimetry which may 
increase its specificity. By proper choice 
of chelating agent and solvent it is con- 
ceivable that titrations specific for many 
metal ions or groups of ions may be de- 
veloped. Analysis by this procedure is 
rapid and does not require expensive 
equipment. 


Review of fundamental developments in 
analysis. 

Anal. Chem., 28 (4), 559-782 (1956). 

Those reviewed are: light absorption 
spectrometry, infrared spectroscopy, ultra- 
violet spectrophotometry, x-ray absorp- 
tion and emission, x-ray diffraction, Ra- 
man spectroscopy, electron microscopy, 
Mass spectrometry, emission  spectro- 
scopy, fluorometric analysis, polarographic 
theory, instrumentation, and methodology, 
organic polarography, instrumentation, 
electroanalysis, amperometric titrations, 
potentiometric titrations, acid-base titra- 
tions in nonaqueous solvents, chroma- 
tography and electrochromatrography, in- 
organic gravimetric and volumetric 
analysis, volumetric and gravimetric ana- 
lytical methods for organic compounds, 
biochemical analysis, distillation analysis, 
extraction, ion exchange nucleonics, inor 
ganic microchemistry, organic micro- 
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chemistry, statistical methods in chemis- 
try, characterization of organic com- 
pcunds. 


BIOLOGICAL SCIENCES 


BIOCHEMISTRY 


Studies on the amino acid and vitamin 
composition of feather meal. 

Grecory, B. R.. Wiper, O. H. M., 
Ostsy, P. C. (Div. Animal Feeds, Am 
Meat Inst. Foundation, Univ. of Chicago, 
Ill.). Poultry Sci., 35 (1), 234-5 (1956). 

The amino acid and vitamin contents of 
feather meal are given. These data indi 
cate that the amino acids in feather pro- 
tein are relatively stable during steam 
pressure processing in the production of 
feather meal, with the exception of argi- 
nine, phenylalanine, isoleucine and cystine. 
Of these, the only one showing con- 
siderable loss was cystine. 


Modified milk-clotting procedure for de- 
termination of papain activity. 

Gawron, O., AND Draus, F. (Dept. of 
Chem., Duquesne Univ., Pittsburgh, Pa.). 
J. Food Agr. Chem., 4, 349-52 (1956). 

A modified milk-clotting procedure, 
using cysteine as the activator, gives a 
linear relationship between inverse time 
of clotting and enzyme concn. over a 15- 
fold range of enzyme concn. (NH,)-SO, 
and NaCl inhibit enzyme activity and 
detn. of activity in their presence necessi- 
tates use of correction factors. The 
method is rapid and precise (2%) and 
suitable for routine detns. of enzyme ac- 
tivity in both absence and presence of 
inhibitor salts. 


Methionine content of soybeans as influ- 
enced by location and season. 
Kroser, O. A. (Field Crops Res. 
Branch (USDA), Urbana, Ill.). J. Agr. 
Food Chem., 4 (3), 254-7 (1956). 
Methionine content of protein differs 
with soybean varieties. Some _ seasonal 
variations were also noted. It is con- 
cluded that soybean protein is produced 
in the seed with variable proportions of 
amino acids. 


Interaction product of glycine and dex- 
trose toxic to Phytophthora fra- 
gariae. 

McKeen, W. E. (Plant Pathol. Lab., 
Univ. British Columbia, Vancouver). 
Science, 123, 509 (1956) 

Compounds formed in the browning 
reaction, occurring between various amino 
acids and reducing sugars when autoclav- 
ing growth media, inhibit the growth of 
certain organisms. The inhibition cannot 
be traced to the unavailability of growth 
substances and the browning reaction 
products are therefore toxic per se. 


2. 


Compiled by H. A. Campbell 


BOTANY 


Studies in plant metabolism. VI. Effect 
of 2,4-d on the metabolism of as- 
partic acid and glutamic acid in the 
bean plant. 

Akers, T. J., Fane, S. C. (Dept 
ot Chem., Oregon State Coll., Corvallis ) 
Plant Physiol., 31 (1), 34-7 (1956) 

While the rate of photosynthesis in bean 
plants is markedly reduced by 2,4-p treat 
ment, the incorporation of C"' from C*%O 
in aspartic and glutamic acids is increased 
3-4 times. However, the total amts. of 
aspartic and glutamic acids are decreased 


MICROBIOLOGY 


Studies on the inhibition of growth of 
Escherichia coli by normal amino- 
butyric acids. 

FriepMAN, S. (Dept. Bacteriol., Beth 
Israel Hosp., N. J. Ba teriol., 71 
(2), 278-84 (1956). 

The influence of normal butyric acids 
with an amino group on either the a, 8, 4 
or a, ¥, positions on the growth of 
Escherichia coli and several auxotrophs 
in salts-glucose media was studied. In 
contrast to y-aminobutyric acid, the re 
mainder were inhibitory. The general 
significance of these inhibitions are dis 
cussed in terms of the sites blocked and 
the specific or nonspecific loci at which 
they may be relieved 


Persistence of individual strains of Esch- 
erichia coli in man and dog under 
varying conditions. 

Sears, H. J., Janes, H., Satoun, R., 
Brown.ee, AND LAMorEAUX, L. | 
(Dept. Bacteriol., Univ. of Oregon Med 
Sch., Portland). J. Bacteriol., 71 (3), 
370-2 (1956). 

The fecal Escherichia coli strain compn. 
ot 2 people subject to frequent diarrheic 
attacks were studied for more than a year 
and found to differ in no important re 
spect from that of normal individuals. 
They showed neither more frequent 
changes of resident strain nor more nu- 
merous transients than normal subjects. 
One must conclude that frequent clearing 
of the bowel plays little or no role in 
bringing about these changes. Caged 
dogs, in spite of the fact that their eating 
habits undoubtedly cause them to ingest 
large numbers of E. coli of many strains 
daily, show the same _ general strain 
compn. pattern as human beings 


The effects of spray-drying on the vi 
ability of fungus spores. 
Mazur, P., ann Westox, W. H 
(Biol. Lab., Harvard Univ., Cambridge ) 
J. Bacteriol, 71 (3), 257-66 (1956) 


(Continued on page 28) 
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WAYS TO FORTIFY MARGARINE 
WITH PFIZER PURE VITAMIN A 


@ The best way you can fortify your 
margarine is the way that fits into 
your production most easily... and 


adds maximum nutritional value 


Without affecting taste or odor. 

Pfizer has a product to fill your 
needs exactly—Pfizer Pure Crystal- 
line Vitamin A Acetate or Palmitate 


in vegetable oil. 


In addition to bulk packaging, it is 
available in batch-size cans (100,000- 
500,000 U.S.P. units per gram) in 


» different, convenient 


any one of 
formulations: 


1. Straight Vitamin A Acetate or 
Palmitate dissolved in refined win- 
terized cottonseed or corn oil no 


color added. ) 


2. Vitamin A plus Vitamin D 
(with or without any of the three 
coloring agents below. 

3. Vitamin A with Pfizer Beta 
Carotene (a stable, nutritional col- 
oring agent that imparts a uniform, 
true natural color 

4. Vitamin A withPfizer Vegetable 
Color (The latter is an oil-soluble 


20 spension of microcrystalline 


5. Vitamin A with F.D. and C. 
color added (5 BU or more only.) 
nation vitamin and 
color products can be pre-blended 
pecifications, so that you 
can fortify and color with maximum 
ease and best results. You will find 
fi A odorless, tasteless 
and highly stable. Count on Pfizer, a 
leader in vitamin research and de- 
velopment, for products of uniform 


high quality in convenient forms. 


Pioneer and Leading 
Manufacturer of Vitamins 


Pfizer 


CHAS. PFIZER & CO., INC. 
Chemical Sales Division 
630 Flushing Ave., Brooklyn 6, N. Y. 
Branch Offices: Chicago, 

San Francisco, Calif.; Vernon, Calif; 
Atlanta, Ga.; Dallas, Texos 
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INOSITOL N. F. 


Inositol N. F.isa product that holds 
great promise, not only for medi- 
cine, but for many fields of in- 
dustry. 

A recognized member of the 
B-Complex vitamin group, it has 
several applications in the phar- 
maceutical industry. It is used 
either alone or with certain vita- 
mins, as a lipotropic agent. The 
six hydroxyl groups in the Inositol 
molecule lend themselves to esteri- 
fication and ether formation. It 
is also used in chemical synthesis. 

You can depend on Staley, one 
of the leading corn processors and 
chemical manufacturers, to sup- 
ply your needs for a high grade, 
pure Inositol compound. At your 
request, Staley will be glad to send 
complete data, or to meet with 
you to discuss your Inositol re- 
quirements. 


For information about other Staley 
products; Lecithin, Leucine, Phytic 
Acid, Inositol, Tyrosine, MSG, HVP, 
Calcium Phytate, Amino Acid Mix- 
tures, Corn Steep Liquor and Fermen- 
tation Nutrients, write: 


Tex. 


ANNIVERSARY Staleys 
A. E. Staley Mfg. Co. 

DECATUR, 

ILLINOIS 


(Continued from page 26) 


The app. described was used to dehy 
drate horse serum suspensions of spores 
of Aspergillus flavus and Pestalotia pal 
marum. More than 80% of the spores 
were found to survive the initial spray- 
ing and more than 65% were viable even 
when the dried powder in the trap tubes 
was exposed to heated air for lengths of 
time up to 30 min. Other data show that 
fewer than 10% of the spores of 4. flavus 
were killed by spray drying irrespective 
of whether the temp. in the drying cham 
ber was 43°, 59° or 81° ¢ 


NUTRITION 


Experimental niacin deficiency. 

GotpsmitH, G. A. (Tulane Univ. Sch 
of Med., New Orleans). J. Am. Dietet 
Assoc., 32 (4), 312-16 (1956). 

Essentially all of the characteristic 
manifestations of pellagra were induced 
in human subjects given diets low in 
niacin and tryptophan. Pellagra appears 
to be a deficiency disease due to lack of 
macin or its precursor tryptophan, and 
not to multiple deficiency of B-complex 
vitamins. A_ relationship has been ob- 
served between the development of niacin 
deficiency and niacin intake/unit of body 
size and, also, niacin intake/1000 calories 
of diet. Minimal daily niacin require 
ments with diets low in tryptophan (3 
mg./kg. body wt.) is greater than 0.1 mg 
per kg. body wt 


Effect of choline, methionine and ethi- 
onine on fat absorption. 

Tipwett, H. C. (Dept. of Biochem., 
Univ. of Texas Southwestern Med. Sch 
Dallas). J. Nutr., 58 (4), 569-78 (1956) 

The rate of fat absorption was found 
by two methods to be accelerated when 
fat was supplemented with choline. The 
supplements of prostignine and mecholyl 
used failed to affect the rate of fat absorp 
tion. Evidence indicated that the effect 
of choline on the absorptive process is 
not a cholinergic one, but the result of an 
increased production of lecithin. The 
significantly increased blood fat levels 
ifier the use of ethionine might be assocd. 
with its reported liberation of a consider- 
able amt. of free methionine. This might 
account for the accelerated rate of fat 
absorption, if the latter were continu- 
ously available in suitable quantities for 
addnl. choline and phospholipid forma- 
tion which may in some way aid the 
passage of the fat into the iitestinal 
mucosa 


Non-caloric sweeteners and weight re 
duction. 

McCann, M. B., Trucson, M. F., AND 
Struts, S. C. (Harvard Sch. of Public 
Health, Peter Bent Brigham Hosp., Bos 
ton). J. Am. Dietet. Assoc., 32 (4), 
327-9 (1956). 

Two hundred forty-seven obese indi- 
viduals and 100 diabetic subjects were 
questioned about their use of non-caloric 
sweeteners and artificially sweetened 
foods. Forty-three percent of the obese 
subjects and 80% of the diabetics were 


using or had used these products. No 
significant difference was apparent when 
the wt. loss of the users and nonusers of 
these products was compared. No cor 
relation was found between the length of 
time these products were used and wt 
loss, nor was the degree of overwt. assocd. 
with the use of these products 


Relative importance of inactivity and 
overeating in the energy balance of 
obese high school girls. 


Jounson, M. L., Burke, B. S., ann 
Mayer, J. (Sch. of Home Econ., Univ 
Washington, Seattle) Am. J. Clin 


Nutr., 4 (1), 37-44 (1956). 


[wo groups of 28 obese and nonobese 
high school girls of similar height, age 
and grade were compared in regards to 
food intake and activity. Both groups 
were found to be relatively inactive, but 
the obese girls were significantly mor 
so. On a statistical basis, inactivity was 
much more important than over-cating 
In fact the obes« group had the lower 
caloric intake 


Muscular dystrophy in aging rats. 

Berc, B. N. (Dept. of Pathol., Coll. of 
Physicians and Surgeons, Columbia Univ 
N. Y¥.). J. Gerontol 134-9 
(1956). 

Muscular dystrophy developed after 2 
years of age in Sprague-Dawley rats fed 
a good stock diet and maintained undet 
tavorable conditions. Incidence of the 
disease increased with advancing age 
The condition appeared earlier and with 


greater frequency im males than wu 
females. The histologic changes in the 
muscles resembled those observed in 


exptl. vitamin E deficiency 


Relations between diet and atherosclero- 
sis among a working population of 
different ethnic origins. 

Epstein, F. H., Simpson, R., AND 
Boas, E. P. (Sidney Hillman Health 
Center, N. Y.). Am. J. Clin. Nutr., 4 
(1), 10-17 (1956) 

Data on the caloric and fat intake of an 
unselected working population showed 
that fat intake was related to the fre 
quency of aortic atherosclerosis in men 
but not in women. However, the data 
were insufficient to relate coronary artery 
disease and fat intake. 


Amino acid balance in nutrition. 

Ecvenyem, C. A. (Graduate Sch., 
Univ. of Wisconsin, Madison). J. Am 
Dietet. Assoc., 32 (4), 305-8 (1956) 

The author accentuates the fact that no 
excess protem is necessary in the diet, or 
harmful if in excess, if amino acids in diet 
are balanced and in readily available 
forms. Use of excess protems which are 
incomplete may be more deleterious than 
beneficial. In contrast to the widely 
tolerated ranges of other nutrients, the 
toxic levels of many amino acids rang: 
from two to ten times the requirements. 


Effect of adding carbohydrate to milk 
diet. I. Growth and body compo- 
sition. 

(Continued on page 30) 
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Beca use... 


the best products you can make depend on 
the best ingredients you can buy... 


VA 


FLOUR 


VITAMINS 


Essential vitamins by STERWIN 


U.S.P. ... in bulk and specially 
prepared carriers . . . quick de- 
livery ...any quantity, any time. 
Quality control under constant 
direction of experienced’ special- 
ists assures potency, purity, de- 
pendability of each individual 
batch. 


‘Atlanta, Buffalo, Evanston, Dallas, 


‘Kansas City, Mo., Los Angeles, Portland, 


p YOUR ® 

icide. 

that 


CKED FOR QUICK DELIVERY 


Porakees 


£000 Coions 


Parakeet 
CERTIFIED F.D.& C. COLORS 


A complete line of pure colors. 
Leaders in basic color field for 
more than 25 years. PARAKEET 
COLORS add eye and sales appeal 
to many famous food and drug 
products. Carefully controlled 
manufacture, rigid laboratory 
testing guarantee top quality col- 
ors. Any shade or color combina- 
tion desired can be produced. 


For Further Information 
on Sterwin Products Write: 


Subsidiary of Sterling Drug Inc. 
1450 BROADWAY, NEW YORK 18, N.Y. 


banillin 


ZIMCO U.S. P. VANILLIN 


Made by world’s largest producer 
of Vanillin. Exquisite flavor and 
delectable aroma. Pure... only 
U.S.P. pure crystals, giving true, 
vanilla-like flavor. Soluble . 
dissolves quicker due to uniform 
crystalline structure. Uniform... 
flavor never varies—use Z1MCO as 
a standard in determining your 
formula. Availability ...unlimited 
supply of basic material—ample 
plant capacity. 


FOR- 
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' i 
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The Original Quater 
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Insure Uniform 
Quality Cooking 


DOUBLE-CHECK 
with COOK-CHEX 


—. |, The Easy-To-Use 
el J Cooking Indicator Tag 


When a Cook-Chex is attached to a 
retort basket ... Anyone in your plant 
can double check, at a glance, two im- 
portant facts! 


The basket has, or has not, been 
through the cooking process. 


(XD it hos, or has not, been subjected 
2 to proper cooking conditions. 


These two facts are important to you 
because they eliminate the usual prob- 
lems of: a wrong cook schedule, keep- 
ing baskets in sequence, and the pos- 
sibility of “losing” uncooked baskets! 


Easy-to-use Cook-Chex signal these es- 
sential facts automatically! Cook- 
Chex, produced with a purple chemical 
ink, turn color to green only after your 
proper cooking conditions have been 
achieved. Cook-Chex react to precise 
conditions of temperature, steam and 
time; and, may be ordered to meet 
your specific cooking requirements. 
Cook-Chex are also excellent as a low 
cost, permanent record for your cook- 
ing-room operations. 

Double-check with Cook-Chex to insure 
uniform quality in your food products. 
Send for supply of Cook-Chex samples. 


COOK: CHEX 


Another product by ASEPTIC-THERMO 
INDICATOR COMPANY 


| Aseptic-‘Thermo Indicator Company | 
11471 Vanowen St., North Hollywood, Calif. 


| Please send a FREE supply of Cook-Chex for 
| use with a cooking process of 


4 
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degrees F., for aod minutes. 


Name_ 


Company 
Address 


| 
| 
Position 
| 


City Zone State 
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FOOD TECHNOLOGY, AUGUST, 1956 


(Continued from page 28) 


Sarett, H. P., ann Snipper, L. P. 
(Mead Johnson Res. Labs., Evansville, 
Ind.). J. Nutr., 58 (4), 529-42 (1956). 

Data are presented indicating that good 
growth and nutritionally sound rats are 
obtained with a diet of powdered milk or 
ot two-thirds powdered milk and one- 
third added carbohydrate (glucose, su- 
crose, dextrin or starch) when each of 
the diets is supplemented with vitamins 
and trace minerals. In 6-wk. studies 
auimals on the powdered milk diet 
(24.4% protein) gained approx. the 
same wt. as those on the added carbo- 
hydrate diets (16.2% protein). The 
caloric intakes were not significantly dif- 
icrent on the various diets. The concen. of 
lipid in the carcasses of the animals on 
diets with added carbohydrate was higher 
than that found in the animals on the 
powdered milk diet. The concen. of pro- 
tein in the carcasses of the animals was 
about the same on all of the diets studied. 
A diet of one-third lactose and two-thirds 
powdered milk supports poor growth of 
rats due to its high lactose content 


What the homemaker knows about nutri- 
tion. III. Relation of knowledge to 
practice. 

Younc, C. M., Berresrorp, K., 
Watpner, B. G. (Sch. of Nutr., Cornell 
Univ., Ithaca, N. Y.). J. Am. Dietet 
issoc., 32 (4), 321-6 (1956) 

Actual performance of the homemaker 
in feeding her family was considerably 
better than her theoretical knowledge of 
what to feed them. The food groups 
about which the homemakers knowledge 
was weakest were also those most poorly 
used: namely, citrus fruits, tomatoes, and 
cabbage; green leafy and yellow vege- 
tables; milk, cheese, and ice cream. The 
level of educational attainment had a 
closer related adequate performance in 
family feeding than level of income 


Current practices in bread enrichment. 

Kutp, K., Gotosinec, O. C., SHANK, 
C. W., ano Braptey, W. B. (Am. Inst. 
ot Jaking, Chicago). J im. Dietet 
Assoc., 32 (4), 331-3 (1956) 

255 samples of wrapped sliced white 
bread, labeled as enriched, were analyzed 
fer thiamine, riboflavin, niacin, Ca, and 
Fe as well as moisture, ash, protein and 
lactose. The av. results for enrichment 
factors exceeded the min. levels required 
by federal standards and those currently 
used in food value tables by the following 
proportions: thiamine 8%, riboflavin by 
19%, niacin by 11%, and Fe by 13% 
Milk content was about 3.9% nonfat dry 
milk solids per 100 Ibs. flour. Average Ca 
content was 415 mg./lb. of fresh bread. 
Values compared with those prior to 1941 
analysis indicate a significant increase in 
usc of fat and milk solids as well as in 
creased vitamin and iron content. 


Need for research on soybean oil meal. 
Part I. 


Mckinney, L. L., anp Cowan, J. ( 
(Northern Util. Res. Branch, Agr. Res 
Service, U.S.D.A., Peoria, Ill). Soy 
bean Digest, 16 (6), 14-16 (1956) 

It is suggested that max. nutritional 
value cannot be attained from soybean oil 
meal (SOM) until further research is 
undertaken on the following: (1) sta 
bility of thiamin in SOM, (2) unidenti 
ted growth factors in soybean protein, 
(3) role of the isoflavones in SOM, and 
(4) the effect of soybean saponins on in 
hibition of growth, development of bloat 
in ruminants, and the stimulation of 
lactation 


Food standards. 

Councut ON Foops AND NUTRITION 
\ M.A. J. Am. Med. Assoc., 160 (17) 
1471 (1956). 

In accord with the Councils’ announced 
purpose of formulating desirable nutri 
tional standards for classes of foods 
recommendations for citrus and tomato 
juices are listed for the guidance of the 
medical profession, imdustry, and other 
interested parties 


PHARMACOLOGY AND 
TOXICOLOGY 


The fate of ingested polyoxyethylene 
(20) sorbitan monostearate in rats. 
Wick, A. N., AND Josepu, L. (San 
Diego State Coll., Calif.) Food 
search, 21, 250-3 (1956) 

Oral administration of C'* labeled poly 
oxyethylene (20) sorbitan monostearate 
to rats showed that 6-10% of the polyol 
moiety is excreted in the urine and 2-7% 
recovered in the expired CO, The re 
mainder of the polyol moiety was re- 
covered in the feces. Negligible amts. ol 
C™ were recovered in the lymph fluid 
indicating that the amt. of polyol moiety 
recovered in the feces had passed through 
the intestinal tract without absorption 
into the vascular system. 


Analgetic property of vitamin K. 
Kupovic, M., Prazic, M., AND ATA 
nackovic, D. (Inst. of Pharmacol. Univ. 
Skopje, Yugoslavia). Proc. Soc. Exptl 
Fiiol. Med., 90 (3), 660-2 (1955). 
Vitamin K was shown to have a 
stronger thermoanalgetic effect than 
morphine The effect is not due to the 
mobilization of the hormones of the 
suprarenal glands. In patients with in 
operative carcinomas and sarcomas the 
analgetic property was such that mor 
phine and barbituates could be withheld 


PHYSIOLOGY AND MEDICINE 


Neutralizing antibody to viruses of po- 
liomyelitis in sera of domestic an- 
imals, 

P., AND Kevin, M. (Wyeth 
Inst. for Med. Res., Box 8299, Phila. 1, 
Pa.). Proc. Soc. Exptl. Biol. Med., % 
(3), 597-601 (1955). 
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The sera of cows and steers were 
shown to possess specific antibodies 
against the virus of poliomyelitis. Sera of 
hogs, horses and chickens possess modest 
neutralizing activity against polio viruses, 
whereas that of dogs, cats, calves and 
lambs do not possess any neutralizing 
activity. Attempts to isolate a virus from 
the bovine species that might explain the 
origin of these antibodies were unsuc 
cessful 


Metabolism and age. 


Suock, N. W. J. Chronic Dis., 2, 687 
703 (1955): Geriatrics, 11 (3), 49A 
(1956) 

The reduction in metabolism with age 


appears to be more the result of loss of 
body tissues and cells having relatively 
high ©. consumption rates, than a reflec 
tion of reduced metabolic activity of the 


remaining cells 


Metabolism of sorbitol. 

Apcock, I H., AND Gray, H 
(Dept. Chem. Pathol., King’s Coll. Hosp 
Med. Sch., London). Nature, 177, 329-30 
(1956). 

Studies with C''-labeled sorbitol showed 
it to be relatively completely metabolized 
to CO. in the normal and the diabetic 
subject Expired CQO. became highly 
radioactive 1 hr. after ingestion of the 
C'*-sorbitol and remained for a further 
8 hrs. Only 10% of activity appeared in 
the urine and feces; whereas at least 70% 
and probably 90% of the activity adminis 
tered could be accounted for in expired 
CO 


FOOD 
AND FOOD TECHNOLOGY 


COFFEE AND TEA 


Tea—its pharmacology. 

KRANTZ, J c (Dept of Pharmacol 
Univ. of Maryland, Sch. of Med.). Coffee 

Tea Inds.. 79 (4), 45 (1956) 

This article concludes the presentation 
of papers on the medical aspects of tea 
given at the New York Academy of 
Sciences. Discussed here are (1) the 
physical properties of caffeine (2) the 
efiect of caffeine on cerebral centers (3) 
the effect of caffeine on medullary cen- 
ters (4) absorption, fat and excretion of 
caffeine (5) toxicity of caffeine and (6) 
the diuretic action of methylated xan- 
thines 


FATS AND OILS 


22nd annual review of the literature on 
fats, oils, and detergents. I. 
Piskur, M. M. (Swift and Co., Chi 
cago 9, Ill.). J. dm. Otl Chemists’ Soc 
33 (5), 203-18 (1956) 


The use of antioxidants in dairy prod- 
ucts. 
Tracy, P. H ( Dept Food Technol.. 
Univ. of Illinois, Urbana). /ce Cream 
Trade J., 52 (4), 56+ (1956) 


A discussion of fat oxidation and the 
antioxidants normally used to prevent it 


NATURAL ENZYMES 
for food processing 


Rohm & Haas commercial enzymes are all natural products... 
and among the most effective aids in food processing 


They are easy to use and are well suited to the mild processing 
conditions common to the food industry. In service they provide 
many benefits. For example, they clarify fruit juices, tenderize meats, 
aid in the production of pre-cooked breakfast cereals, improve the 
texture of bread, and reduce the viscosity of chocolate sirups. 


Rohm & Haas enzymes catalyze specific reactions; unwanted by- 
products are not formed. And little enzyme goes a long way toward 
increased production efficiency and greater consumer sales appeal. 


Write to Department SP outlining your food processing problem. 


A PECTINASE : fruit juices, concentrates, wines ; 
bread, cereal-derived products, 

DIASTASE: corn sirup 

Cc PROTEASE $ meat, fish, beer 


Chemicals for Industry 7 


ROHM HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 
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FISH AND SEAFOOD 


Meal for human consumption. 


Conserve, 10, 56 


La Revue de la 


(1955): Food Manuf 31 
(1956). 
A new French process of prepg. fish 


meal for human consumption is based on 
a practical and economic method of com- 
pletely eliminating oils and fats so as to 
permit the prepn., from fresh fish, of 
fishmeal devoid of its typical odor and 
flavor and, therefore, 
human consumption. The fat contents are 


more suitable for 


removed in 3 stages by means of acetone 
and alc. Fish paste is first dehydrated 
with acetone. This is followed by heat 
treatment with EtOH and finally by de 
hydration and extn. of lipoid substances 
The solvents (acetone and alc.) are re- 
covered through distn. and returned to 
the circuit. The fish oils and fats thus 
extd. can be utilized 


Incidence of fecal streptococci and coli- 
form bacteria in frozen fish products. 


Larkin, E. P., Litsxy, W., AND Fut- 
Ler, J. E. (Dept. of Bacteriol. and Public 
Health, Univ. of Massachusetts, Am 
herst). Am. J. Public Health, 46 (4), 
464-8 (1956 

A comparison was made between the 
most probable number of coliform bac- 
teria and fecal streptococci in frozen fish 
and fish products. The use of the fecal 
streptococci as test organisms is advo 
bacteriological examn. of 
frozen fish products. The testing pro 
cedures for the isolation of the fecal 
simpler and the results 


cated for the 


streptococs 1 are 
significant than those of the coli 
form bacteria. Plate count procedures are 
not applicable to the examn. of frozen 
fish products. It is probable that breading 
procedures are responsible for the high 
incidence of fecal streptococci on some 


more 


fish products. 


MEAT AND FISH 


Evaluation of amino acids in fish pro- 
cessed by various methods. 
Proctor, B. E., anp Laniry, N. L. 
(Dept. Food Technol., Massachusetts 
Inst. Technol., Cambridge, Mass.). Food 


Kesearch, 21 (1), 91-2 (1956). 


The amino acid content of shad and 
haddock did not significantly 
whether the fish was raw, dehydrated, 


vary 
or canned 


The microbiological determination of the 

essential amino acids in fish protein. 
Proc TOR, B E. 
Massachusetts 
Food 


Laniry, N. L., 
(Dept. of Food Technol., 
Inst. Technol., Cambridge, Mass.) 
Research, 21 (1), 87-90 (1956) 

Essential amino acids in 3 varieties of 
found comparable to that of 
Vegetable 
lysine, 


fish were 
beef and other animal protein 
proteins are often deficient in 
tryptophan, and methionin All 3 are 
at good levels in fish protein. 
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Freezing fish in alginate jelly. 


(Leonard Hill Ltd., 9 Eden 
World Fisheries 


Oxsen, A. 
St., London, N.W. 1). 
Abstr., 7 (1), 29 (1956). 


Critical review of the protan method 
of freezing fish in alginate jelly and dis 
cussion of recent improvements. Dif- 
ferent types of jellies are used for freezing 
small herring and sardines for canning. 
Protan jelly protects shrimp and whale 
meat from dehydration and discoloration 
Good results obtained 
with mackerel fillets and lightly salted 
herring. The development of the protan 
method has been rapid in Norway so that 
1.800 tons of fish were frozen in 1955 as 
compared to 11% tons in 1953. 


have also been 


Recent developments in the freezing of 
fish at sea. II. The quality of sea- 
frozen cod. 

Banks, A. (Torry Research Sta., 
Aberdeen, D. S. I. R., Food Investiga- 
tion Org.). Chemistry & Industry, 43, 
1360-2 (1955). 

A study was made to det. the effect of 
various icing and freezing procedures on 
the quality of the final product, namely 
the thawed and in some cases the smoked 
fish. As a result of the study it seems 
advisable to ice the fresh fish for a period 
of no longer than 3 days before freezing ; 
also, freezing immediately seems to re- 
sult in deleterious effects due to the fact 
that the fish have not attained a state of 
rigor mortis and they subsequently go 
through a rigor mortis state when thawed. 


POULTRY AND EGGS 


An unidentified mineral required by the 
chick. 

Mence, H., R. J., Sizemore, 
J. R. anp Denton, C. A. (Agr. Res. 
Service, USDA, Beltsville, Md.). Poultry 
Sct., 35 (1), 244-5 (1956). 

Both feather meal and feather meal ash 
exhibited a growth stimulation that was 
significant at the 1% level. Feather meal 
that had been ashed at 700° C. for 5 or 
more hrs. was as effective in promoting 
growth of chicks as was the original ma- 
terial. It is therefore apparent that the 
unidentified growth factor present in 
feather meal is inorg. in nature. 


Effect of rations on the pH and micro- 
flora in selected regions of the in- 
testinal tract of chickens. 


WIseMAN, R. W., BusHnett, O. A., 
AND RosenserG, M. M. (Grad. Sch., 
Univ. of Wisconsin, Madison). Poultry 
Sci., 35 (1), 126-32 (1956) 

The type of carbohydrate used in the 
ration did not influence the pH of selected 
regions of the intestinal tracts of chickens 
fed rations which contained either yellow 
corn meal or B-grade molasses as the 
chief source of carbohydrate. The type 
of ration did have an effect upon the 


bacterial population of the intestinal 
tract. A reduced flora smaller than that 
obtained from the control group, was 


observed in the pullets fed the ration 


contg. B-grade molasses. Also, a lower 
population of bacteria was recovered from 
the more acid regions of the intestinal 
tract. 


PRESERVATION AND 
STERILIZATION 


Studies on preservation of marine prod- 
ucts by chemicals. III. Comparative 
test of bactericidal effect of nitro- 
furan derivatives and some preserva 
tives. 

Tetsumoto, S., Oxitsu, T., AND 
Fuxupba, M. Bull. Jap. Soc. Sci. Fish 
20, 1099-1104 (1955) (Summary in Eng 
lish); Food Sct. Abstr.. 28 (1), No. 92 
(1956). 

The bactericidal effect of 
derivs. on several species of bacteria was 
compared with that of chemicals already 
(butyl p 


nitroturat! 


used as food preservatives 
hydroxy benzoate, 
acid). Nitrofuran derivs. were found to 
be more effective at low conens. Their 
application to fish and fish products is 


salicyl« acid, boris 


discussed. 


SUGARS AND STARCHES 


Microscopic examination of modified 
starches. 

Scuocn, T. J.. Maywatp, E. 
(George M. Moffett Res. Labs., Cor 
Products Refining Co. Argo, Ill.). Ana 
Chem., 28 (3), 382-7 (1956) 

Granule aggregation can be cetected 
by examn. in H.O and glycerol media 
The compn. ot starch blends car ire 
quently be evaluated by granule counts in 
a haemacytometer. The species of a pre 
gelatinized starch is detd. by destroying 
the gelatinized material with enzyme and 
examg. the ungelatinized residue Phe 
Kofler microscope hot stage provides a 
simple and accurate measurement of 
gelatinization temp., 
for studying the effects of various ad 
juncts on starch gelatinization. Chemical 
modification of granular starches progres 
sively lowers the gelatinization temp., and 
the extent and uniformity of derivatiza 
tion can be estd. by this means. Positively 
e.g., methylene blue-stair 


particularly useful 


charged dyes 
anionic products such as 
starches, phosphate esters, and carboxy 
methyl ethers. Cationic starches stain 
only with negatively charged dyes—e.g., 
light green SF. Intensity and uniformity 
of staining provide evidence of blended 
starches and nonuniform derivs 


oxidized 


SWEETENERS 
Artificial sweeteners. 
Counctt ON Foops NUTRITION, 
A. M.A. J. Am. Med. Assoc., 160, 875 


(1956). 

Brief survey of development and 
of artificial sweeteners for use as fun 
tional food additives together with sum 
mary of report issued by the National 
Research Council. It reviews available 
information concerning toxicity of sac 


(Continued on page 35) 
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“ It comes from within! A simple precept places respon- 


O sibility upon research and testing laboratories to main- 
tain that quality for which The Griffith Laboratories 


Leadership 


“Just as good” isn’t good enough! 


That challenging phrase promises higher uniform flavor 
quality in PEPPEROYAL*—and every Griffith product. 


THE GRIFFITH LABORATORIES, INC. 
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 orried... 


about rancidification?® 


Shia 


New lonol, C. P.-impregnated cartons 


and wrappers protect flavor and aroma... prolong shelf life 


You KNow WHat a serious, ever-present threat 
to shelf life rancidification is. Here’s a new, sim- 
ple, yet extremely effective way to combat it— 
lonol,C.P. antioxidant. 

Rancidity usually begins with fats and oils that 
have migrated to the surface of packaging mate- 
rials. But, when boxboard and paper are impreg- 
nated with lonol,C.P. antioxidant, they give 
dependable protection to aroma and flavor by 
effectively preventing oxygen attack on fats. 

In actual tests, baked goods were stored 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlanta Boston - Chicago Cleveland Detroit Houston 
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at 85 F in lonol,C.P.- impregnated boxboard 
cartons, which were found to be free of rancidity 
at the end of ninety days. Without lIonol,C.P. 
protection, packages of baked goods stored under 
similar conditions often develop rancidity within 
a week. 


You can insure long shelf life and protection of 
your brand label’s good name by asking for pack- 
aging materials containing lonol,C.P. antioxi- 
dant. Write to Shell Chemical for names of suppliers 
of new lonol,C.P.-impregnated packaging. 
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Proposed Legislation Pertaining to 


Chemicals in Food’ 


Mi: CHAIRMAN, HONORED GUESTS, LADIES AND 
GENTLEMEN: I feel honored to have the pleasure of 
appearing before this distinguished group of experts 
who deal with the problems of food chemistry and allied 
subjects. | pay my respects to you men and women who 
have made such a marvelous contribution to society 
through your efforts to improve the processing, the 
packaging, and the handling of food 

We who approach 3-score years in life have seen in 
our lifetime more advancement science, in_ tech- 
nology, and in the art of living than have people of any 
wther equivalent period of history in this world. You 
and I have seen the coming of the automobile, the tele- 
phone, the radio, television, and a thousand and one 
vadgets that make life a little easier, and that give us 


more time to do the things we want to do in life. We 
have grown from the horse and buggy period to the jet- 
propell 


1 plane that travels faster than the speed of 
sound, I doubt if the next 40 years will witness the 


many changes that have taken place in our lifetime 

(ne of the significant changes in the last three 
decades has been that of the scientific improvements 
in the dynamic and rapidly growing business of food 
technology. You scientists in your meetings today are 
dealing in research which has opened up new frontiers 
Your findings have helped to create new industries, 
new and better jobs, and more and better things for a 
growing America. | believe the American standard of 
living is greatly benefited because of the new things that 
research has been able to accomplish 

Research is a process that involves basically no more 
than asking questions of nature and seeking the an- 
swers. What new promise will come tomorrow is still 
a secret to many of the chemists living today. There 
will always be horizons waiting for someone to explore 
and mysterious doors to future progress waiting for 
someone to unlock. It takes a pioneering spirit, a never- 
give-up attitude, to discover those horizons and to open 
those formidable doors 

There is no question that chemicals are needed in the 
preparation, preservation, and use of food. Much 
progress has been made through research in the field of 
nutrition and other practical applications of chemicals, 
and the .\merican public can take pride in the manner 
in which our scientists and industry have handled these 


delicate problems 


THE DELANEY GROUP COMMITTEE 
| was privileged to be a member of a Select Com- 
mittee, known as the Delaney Group Committee, estab 
lished in 1950. We held fifty-nine public hearings in 
1950, 1951 and 1952, and heard 217 witnesses who pre- 


sented their views; these witnesses were from the 


* Presented before the General Session, Sixteenth Annual 
Meeting of the Institute of Food Technologists, the Gold Room, 
Sheraton-Jefferson Hotel, St. Louis, Missouri, June 11, 1956. 


A. L. Miller, M.D. 


Member of Congres 
Nebraska 


American Public Health Association, New York 
\cademy of Medicine, National Research Council, 
United States Public Health Service, United States 
Food and Drug Administration, United States Depart 
ment of Agriculture, Association of State and Terri- 
torial Health (Officers, American Cancer Society, 
Grocery Manufacturers of America, National Canners 
\ssociation, National Agricultural Chemicals Associa 
tion, Manufacturing Chemists’ Association, American 
Plant Food Council, General Federation of Women’s 
Clubs, Cooperative League of the U.S. A., American 
Ilome Economies Association, National Council of 
Karmer Cooperatives, National Grange, National 
Farmers Union and others 

The Select Committee had this to say about food 


chemi als 


lhe number of chemicals entering the food sup 
ply of the Nation has increased tremendously in 
the last decade. Chemical substances are being 
introduced into the production, processing, storage, 
packaging and distribution of food at an ever 
increasing rate. There is hardly a food sold in the 
market today which has not had some chemicals 
used on or in it at some stage in its production, 
processing, packaging, transportation, or storage 
hese foods include those eaten by every family, 
ranging from staples like bread to such luxury 
items as the maraschino cherry. Some eminent 
pharmacologists, toxicologists, physiologists, and 
nutritionists expressed the fear that many of the 
chemicals being added to food today have not been 
tested sufficiently to establish their non-toxicity 
and suitability for use in food. These scientists are 
not so much concerned with the acutely toxic 
compounds, whose harmfulness can readily be de 
tected, as with those chemicals which may produce 
harmful effects only after being ingested for 
months or perhaps for years 


In this Congress, several bills have been introduced 
that deal with chemicals in foods, the so-called food 
additives. Most of them attempt to regulate through 
the Department of Health, Education and Welfare the 
quantitative and qualitative application of these addi 
tives. | know that unwise and excessive regulations, 
coupled with unwise and excessive administration, can 
do harm to any industry. We ought to create a favor 
able climate, tax-wise as well as health-wise, if we are 
to promote the best interest of our cause. American in- 
dustry must be encouraged to produce more and better 
goods. They ought to be produced at continually lower- 
ing prices because technical progress has shown the 
way. All legislation dealing with the question of chemi- 
cals in food should point the way to better living condi- 
tions. If the standard of living is lowered, we are going 


in the wrong direction, 
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It ts recognized that present law does not provide 
adequate safeguards to guarantee a food supply abso 
lutely free of injury to the public health. The con- 
suming public requires more protection. 

\lthough industry has done a good job, we all know 
that in a tough economic world there is always someone 
ready to cut corners. That is why the public needs pro- 
tection from those who might be less scrupulous than 
the large majority of the members of the food and 
chemical industry 

Chemicals, antibiotics, and other things that make 
food betier are essential to many manufactured items. 
The proper use of chemicals and other methods of 
handling, preparing, and storing food has reduced the 
cost of food and has kept it at a higher quality. 

It is ny opinion that the horizons of tomorrow will 
show still further progress for the food and chemical 
industry. The scientists are uncovering the secrets of 
nature and helping us weave a new fabric of life that 
will be even more pleasant than the one we enjoy today. 


CAREFUL HANDLING REQUIRED 

The interest in food and drug administration is coun- 
try wide. It is a subject that needs careful handling. 
We should not make the public hysterical. We should 
have composure and an objective view if we are to 
approach the problem in the interest of the public. 

We should be sure that any new chemical is safe 
before permitting its application to the public food sup- 
ply and that it will benefit the consumer. Now, by 
“benefit to the consumer” | do not believe this should be 
confined solely to a showing of functional value. We 
must recognize that foods with taste appeal, eve appeal, 
ir sales appeal in many instances benefit the consumer 
ust as they benefit the manufacturer and the dealer, 
to say nothing of the “ad man.” It should be the re- 
sponsibility of industry to thoroughly pretest the food 
additive before it is made available to the consumer. 

We should never have a law which might permit un- 
tested chemicals to be introduced into food, but as the 
law now stands, they can be introduced into food, and 
the burden rests with enforcement agencies to deter- 
mine whether or not they are injurious to the public 
health 

The bill that I have introduced sets up a panel or 
council which is advisory and may be used by the Food 
and Drug Administration or by industry when a dispute 
on a chemical arises. A panel will be selected from the 
members of the Academy of Science. Let me emphasize 
that they are merely advisory. If industry is not satis- 
hed it may then appeal to the courts who would then 
make an adjudication between the opposing parties. 
In the meantime the new chemical could not be intro- 
duced into the food until the final decision is made. The 
ill requires prompt action and eliminates long delays. 

Chere is a great need to fill the gap which seems to 
exist in the present law which permits untested and 
inadequately tested chemicals to enter the food supply. 
lhis country is fortunate in that we have a high-class 
group of gentlemen dealing with chemicals and food 
problems, and so the problems are less frequent than 


might be supposed. 


FOOD TECHNOLOGY, 


\UGUST, 1956 


NO READY OR EASY ANSWERS 

he number of bills that have been introduced which 
deal with this subject indicate the desirability of such 
legislation, and the varied approaches emphasize that 
there is no universal agreement on the method for 
dealing with the problem. It is a technical subject. It 
deals with technical, scientific problems for which there 
are no ready or easy answers. It is also a delicate prob 
lem, because in considering in this legislation the ce 
sirability of a mechanism for the protection of the pub 
lic health, we must not lose sight of the overriding 
principle that free enterprise must be encouraged in its 
constant research for a better, a more attractive, a more 
abundant, and a safer food supply for the American 
public. 

| introduced a bill for such purposes in this Con 
gress. It defines “new food additives” as 


“any substance or treatment used, directly or in 
directly, in or on food for the purpose of affecting 
the appearance, favor, texture, or storage property 


of such food, or for the purpose of otherwise alter 
ing and quality or property of such food, which is 
not recognized among experts qualified by scien 
tific training and experience to evaluate the safety 
of food, to be safe for use under the conditions ot 


such use or intended use.” 


In other words, this definition confers jurisdiction 
on the Department of Health, Education and Welfare 
to apply the procedural sanctions of this bill to any 
substance or treatment used in or on food if, in the 
quantity and manner of use, the substance is not recog 
nized as safe by qualified scientists. 

There are many food additives now in use that ar 
safe and are recognized as safe. There are many food 
additives now in use about which we have little scien 
tific knowledge, but which have been used without any 
laboratory or practical evidence of hazard to the public 
health. It is my feeling that legislation requiring ex- 
haustive laboratory analysis, pretesting and reporting 
of the old, recognized, safe additives would serve no 
useful purpose and would be unduly burdensome upon 
both industry and Government. They should come 
under the so-called Grandfather Clause provision. If, 
however, evidence should be de 
veloped in the laboratory or otherwise, that an additive 
in use presents a reasonable probability of injury to 
health, the industry marketing that additive should be 
made to examine and re-examine its data and subject 
this additive to the scrutiny of the Department under 


scientific evidence 


this law. 

Most of the bills that have been introduced on this 
subject agree, at least in principle, with this statement 
of the objectives of such legislation and with the juris 
diction which should be conferred upon the Department 
of Health, Education and Welfare as its enforcement 
agency. The bills all quite uniformly agree that any 
industry proposing to market a substance that comes 
within the definition of a “new food additive” should 
submit a report of the scientific pretesting that has gone 
into development of the substance to the Department 
The bills also are in material agreement on what the 
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report should contain, and they all agree that the Secre tary to exercise arbitrary and unreasonable control over 


have 


Health, Welfare should 


over the use of chemicals and other added 


tary of Education and 
certain power 


substances in our food supply 


PROGRESS OF AMERICAN INDUSTRY 
MUST NOT BE BLOCKED 


procedures that 


significant division in thinking appears in the 
to be established. 
all agree that the public health is paramount, 


are Here again, how 


ever, we 
and we all agree that the magnificent progress of Ameri 
can industry must not be blocked by an unwise delega 
tion of power to a Government agency. The procedures 
established by these bills all have this purpose in mind 


Wi 


screntihic, 


are dealing here with a problem that is primarily 


and secondarily legal. The problem of “what 


s safe for public health purposes” is essentially one 


within the knowledge of scientists who are qualified by 
training and experience to evaluate safety factors. 

I believe the primary responsibility for evaluating the 
safety of new additives should fall upon an advisory 


committee, composed of scientists. Any industry pro 


posing to market a new food additive, after submitting 


its report of pretesting to the Secretary, may request 
that an advisory committee be appointed to examine the 


report of pretesting, and, after completing its examina- 


tion, to submit recommendations to the Secretary. It 


that the 


should be emphasized function of the committee 


is, as the name implies, advisory only and its recom 


mendations are not binding, in law at least, upon the 


secretary It does give the applic ant and the secretary 
the benefit of the knowledge and the impartiality of a 
should be 


from 


board of experts. Members of the committee 
selected by the National 
diversified scientific fie Ids, skilled in the subject matter 


\cademy of Science 


of the particular additive referred. Their independent 


and impartial knowledge can act as a brake upon any 


inclination that might appear on the part of the Secre 


Methods of Presenting Raspberry 


Strawberry Samples to the Hunter 
Color and Color-Difference Meter’ 


{1 April 16, 1956 


r 

- HUNTER COLOR AND COLOR-DIFFEREFNCE METER 
has been used with food products to obtain instru 
measurements which will correlate with 
the 


been mainly with homogeneous tomato products but in 


mental color 


a visual estimate of color. Previous studies have 


many foods one is faced with the problem of obtaining 
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* Now at | Agricultural Mar 


Technologist, Food Technology Depart 


It can also serve as an ; r between indus 
the 


Committee can he 


industry 
Department if sharp differences develop 
| consulted by the 


try and 


lhe 


secretary, Just as it Cal 


requested al 


the applicant industry. 


THE ADVISORY COMMITTEE DEVICE 


HAS PROVED ITSELF 


The advisory committee device has proved itself well 


in another facet of the food field since the enactment of 
I’? I. 518 of the 83rd Congress. That law, of course, 
deals with the use of pesticide chemicals It established 


advisory committees to make rec: 
| 


mimendations to the 


Secretary on pesticide chemical tolerances. | have fol 


lowed the same framework in writing the advisory 
committee into new food legislation 
lo those who fear the use the advisory committee 


uld become a tool in 


may savy that 


that it we the hands of 


a capricious Department, 


and suggest 
on the only 


occasion when an advisory committee has been con 


sulted under P. L. 518, the Committee’s recommenda 


tions were contrary to the opinion of the Secretary, but 


the Secretary subseq ently followed the recommenda 
tions of the Committes 
lhe Secretary is given authority to write regulations 


If the 
to 
thereto 
lhe 


pursuant 


food additive 
alte cte¢ d 
objections 


that will define the use of a 
applicant, or wishes 
the 


ind proceed to public hearing 


any party 


protest regulations, he may file 
in the Department 
issue an order 
and th 


\ppeals 


ippeal before this 


Secretary will then proceed to 
findings at the hearing, 


is to the ¢ urt of 
\gain let me 


te the applicant's re 


COUTSE ircuit ( 


sav | am honored t 


distinguished group. I[ trust that in your deliberation 


you will give some thought to not only the new legisla 


it will be best suited to 


the 


egisiation th: 


vl 


tion but the type of 
\merica 
will best protect the health of 


a growing, dynamic tvpe of legislation 
that 


the 


\merica and provide 


incentive for continued research in food technology. 


and 


lan J. Tinsley,” A. P. Sidwell,” and 


R. F. Cain" 
Department of Food 
jon State College, C 


Technology, Ore 


rvallis, Oregon 


a composite reading from a heterogeneous sample. ‘This 


may be effected by suitable construction of the instru 


ment or by a suitable method of sample presentation. 
h of measuring 
| 


\n example of the instrumental approac 
1 


the color of heterogeneous samples is illustrated by t 


Purdue Color-Ratio Meter (7). This instrument, fitted 
with appropriate filters, measures the color of a large 
area of the sample by means of a number of photocells 


situated in a circle around the object. The instrument 
reading accounts for the response from all the cells. 

lo obtain color readings ol heterogeneous foods with 
the Hunter instrument, computing the arithmetic mean 


of a series of readings is an obvious approach. How 
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ever, this is not a rapid method and is not suited to 
routine control work. The standard deviation of such 
readings may be large and in order to establish signifi- 
e results have to be treated statisti- 


cant differences, tl 
cally 

Color variation in a sample may be overcome by con- 
verting the sample to a homogeneous form. Shah and 
Worthington (6) used this technique with the Hunter 
Instrument in measuring the color of strawberries. 
Strawberries were blended in a Waring blender and 
deaerated before a color measurement was obtained. 
With this method there is a danger of destroying some 
of the physical characteristics of the sample in the 
process of homogenization 

\ composite reading can also be obtained by rotating 
the sample above the measuring instrument. Francis 
’) used this method to measure the skin color of apples 
with the [lunter instrument and the Photovolt Meter. 
Kethley and co-workers (3) in measuring the color of 
beans, rotated the sample in front of the reflection 
attachment of a Beckman spectrophotometer. Sidwell 
and Cain (7) described an attachment to use with the 
Hunter instrument for obtaining readings from a 
rotated sample 

In this study the color of fresh and frozen raspberries 
and strawberries was measured by (a) computing the 
arithmetic mean of a series of readings, hence referred 
to as “spot readings,” (b) rotating the sample, and 
(c} blending the sample before measuring the color 
with the Hunter Color Meter. The readings from 
rotation and readings from blending were correlated 
with the means of the spot values and the means of the 
spot readings in turn compared with the U. S. Depart- 
ment of Agriculture, Agricultural Marketing Service 
(Hereafter abbreviated as A.M.S.) scores for color. 


MATERIALS AND METHODS 


The 24 strawberry selections and 34 raspberry selections 
ed resulted in a wide color range for each fruit. Hunter color 
ieasurements of mature truits were obtained for each selection 


t several dates of harvest. A total of 47 strawberry and 106 


raspberry samples were used 

Color measurements of fresh berries. A 10) te 12 07. sample 

vhole raspberries or sliced strawberries was used to obtain 
the color measurement. The Hunter “L” scale was used for 
all color measurements and the instrument was standardized 
against the National Bureau of Standards red porcelain tile 
SKC 70 having the following “L” scale values: “L”, 27; “ar”. 
48.8; and “bi”, 16.4. The area of the sample illuminated was 
ipproximately 2"; x 1 inches. Three methods of presenting 
the same sample to the instrument were used and were desig 


ited as 


| Spot reading 


3. Reading from blending 


Reading from rotatior 


ibtained by presenting the sample to the 
istrument im a clear, rigid polystyrene container 6 in. in 
liameter and 1'4 in. deep. A series of readings were obtained 
it five different positions on the container. The means and 
standard deviations of these readings were computed. 

The reading from rotation was obtained using the spinning 
ittachment described by Sidwell and Cain (7). The arrange- 
ment of the Hunter instrument with the spinning attachment is 
shown in Plate 1. The sample was rotated above the window 

the instrument at a rate (80-100 r.p.m.) sufficient to give a 
steady galvanometer reading. The container was rotated “off 


Spot readings vere 


center” to present as large an area of the sample as possible 
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Plate 1. Hunter color and color-difference meter with spin 
ning attachment. 


The distance between the container and the instrument 
was kept as small as possible and was of the order 
Francis (2) observed that if the sample was rotated withir 


ot the Hunter instrument slight variations in the distance from 


the window were not critical 
The method described by Shah and Worthington 


used to obtain the reading from blending The sample wa 
blended for 30 sec. in a Waring blender and deaerated for 
min. before presentation to the instrument observa 


ot the three Hunter components was obtained 
Processing. The berries were washed, trimmed and pacl 


in OL x 411 “F” enameled cans. The strawberries were 

and packed in the ratio of 44.1 (fruit + dry sugar | 
raspberries were packaged using 10 07. of berries and 6 

40% syrup. All cans were vacuum sealed and frozen at | 
(—28.9° ©.) and stored at 5° F. (—20.6° C.) for one mont! 


before color measurements were made on the frozen berric 
Color measurements of frozen berries. The same three met 

ods of presenting the sample to the instrument as used with t 

fresh berries were used with the frozen berries. The fruit wa 


thawed for several hours before the color measuremet 


made. When measurements from rotation were obtained. it was 
necessary to use low rates of rotation due to the increases 
amount of liquid in the sampk This applied particularly t 
frozen raspberries. In some cases it was necessary to compr 

mise between obtaining a steady galvanometer reading anv 


spinning the sample at a rate which did not result in any ma 
centrifugal effect on the sample. The blended sample was pre 
pared from the berries and syrup 

Subjective evaluation of color. Since blending destroye: 
physical characteristics of the sample, it was not possibl 
submit the identical sample to the A.M.S. grader. Therefor 
a duplicate sample of the frozen berries from each date of har 
vest on which objective color measurements were made was 
graded for color by a professional A.M.S. grader. All samples 
were coded to eliminate any personal bias on the part of t 
grader 

RESULTS AND DISCUSSION 


Standard deviations of the spot readings were calcu 


lated for each set of readings and the mean values of 


| 
| 4 | 
| 
| i 
r 
— 
> 
| 


PRESENTING BERRY SAMPLES 


TABLE 1 
Mean standard deviation of spot readings for fresh 
and frozen raspberries and strawberries 


M 
s R erries 
| 6 67 
I zen ) ) 68 


these deviations are tabulated in Table 1. In samples 
of tresh, sliced strawberries the variation within a 
sample was considerable, probably due to the white 
centers of some of the selections used. The frozen 
strawberries showed less variation. The mean of the 
five spot readings was taken as a reliable estimate of the 
overall color of the sample and the values obtained 
from the other methods of sample presentation were 
vared to these value 

e effect of variation in the rate of rotation on the 
Hunter values for a sample of fresh raspberries is 
shown in Table 2. Most marked effect was the change 


TABLE 2 


Variation in Hunter values with change in rate 
of rotation of raspberries 


Hunter values 
R 
6 

73 56 

7 4 

Spot M 7 7.4 é 


in the Hlunter “L.”’ value. Increasing the rate of rota 
tion resulted in an increase in the “L” value. The 
change in the Hunter “LL” value as the rate of rotation 
was increased from 83 to 112 r.p.m. was small and any 
variation in this range would thus not result in a large 
deviation from the mean the spot readings. Rate of 
rotation seemed to have little effect on the Hunter “ay,” 
and “b,,”” values 

lo obtain some indication of the rate of rotation 
necessary for a steady galvanometer reading, samples 
of fresh raspberries were rotated at a rate sufficient to 
give a steady galvanometer reading for each Hunter 
value. That the variation in a sample determines the 
rate of rotation necessary for a steady reading can be 
seen from Table 3. The rate needed for a steady gal 
vanometer reading and the standard deviation of the 
corresponding spot values are tabulated. The opti- 
mum rate of rotation varied between Hunter values for 
the same standard deviation. It can be seen that a rate 
of 80-100 r.p.m. would be sufficient to give a steady 
reading in most cases. With reference to the standard 
deviations quoted in Table 1, except for fresh straw- 
berries which are quite variable, a rate of 80 to 100 
r.p.m. would suffice. A constant rate of rotation was 
not maintained throughout the whole experiment. The 
rate was adjusted to give a steady reading and was 
generally within the range 80 to 100 r.p.m. 
rhe type of relationship obtained between the read- 
s from rotation and the mean of the spot readings is 


shown in Figures 1 and 2. The means of 47 readings 


ng 


~ 


© THE HUNTER INSTRUMENT 341 


TABLE 3 
Rate of rotation of raspberries necessary for a steady 
galvanometer reading of Hunter values 


Rate needed Standard deviation 


t readings 


lor strawberries and 106 readings for raspberries are 


given in Table 4. The agreement obtained between 
these two methods of sample presentation was particu- 
larly good especially when one takes into considera- 
tion the variation within samples. Highly significant 
correlations were obtained between the two types of 
readings 

here was a tendency for the Hunter “L” value, 
obtained by rotation, to be consistently lower than that 
of the corresponding mean of the spot values. As “ay” 
and “by,” are related to “L”’ one might expect a cor 
24} 


FROM ROTATION 


@ 


READING 
foal 


14 16 18 20 22 24 26 
SPOT MEAN 

Figure 1. Regression of readings from rotation on means of 
“spot” values for Hunter “L” values of frozen strawberries. 


READING FROM ROTATION 


9 10 


SPOT MEAN 


Figure 2. Regression of readings from rotation on means 
of “spot” values for Hunter “b..” of frozen raspberries. 
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responding change in these values, but this was not 
observed. The decrease in the “L value could be due 
to a decrease in the rate of rotation (Table 2). Frozen 
raspberries contained a considerable amount of liquid 
and consequently the rate of rotation had to be kept low 
enough to prevent centrifugal effects 

Mean values obtained from blending are given in 
lable 4. 


the corresponding means of the spot values. The blend 


all cases these were quite distinct from 


TABLE 4 
Mean values of reading from rotation, reading from blending 
and spot readings for fresh and frozen raspberries 
and strawberries 


Rotated Blended Spot 

values I I a b, b, 
Strawherries 

Frozen x 8.9 2 8.7 7.9 
Raspberries 

Fresh 6.5 19.6 4.8 8.9 16.7 1.1 

Frozen 14.5 &.4 15 18.4 6.3 


ing procedure produced a homogeneous sample but 
also resulted in a different color from the intact sample. 
Hence, with blending, one does not measure the color 
of the fruit as a grader would observe it. The readings 
irom blending correlated significantly with the means 
of the spot values, but the correlation coefficients were 
not as high as those obtained with readings from rota 
tion 

Relationship between the color of fresh and fro- 
zen berries. | hese results atforded an opportunity for 
comparing the color of the fresh and frozen berries in a 
general way. The Hunter “L”, “a,” and “by,” values 
specity the color of a particular sample, but the “L” 
value is the only absolute quantity of the three as the 
“ay, and “by” values are dependent to a certain extent 
on the “L” value. The “L” value is a direct measure 
of lightness and is related to the Commission Inter- 
national de L’Eclairage (Hereafter abbreviated as 
C.1.E.) tristimulus value, “Y" by the equation : 


\ 


Hlence, differences in the Hunter “L” 


10,000 


value may be 
regarded as real differences, but it is not possible to 
and “by,” 
values unless they are converted to some meaningful 


attach any significance to changes in “ay,” 


system of color notation. Changes in “ay,” and “by,” 


could result from a change in the “LL.” value as well as a 
change in chromaticity. For comparison, the Hunter 
values were converted to the C.IL.E. system and ex 
pressed as “% Y", “dominant wavelength” and “% 
purity.” The Hunter “a,” and “by” values are related 


to the tristimulus values by the equations 
ay 175( 1.02% Y)/VY 
by O.847Z)/VY 
The Llunter values listed in Table 4 were converted to 


the C.LE 
Definite changes in color were observed on compar- 


system and are so listed in Table 5. 
ing fresh and frozen berries (Table 5). The tendency 
ior the blending procedure to minimize these differences 
was also quite marked. Frozen strawberries were much 
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TABLE 5 


Color of fresh and frozen raspberry and strawberry samples 
expressed in C.I.E. notation 


Dominant wave 


% length, mu 
Strawberries 
Spot 
Fresh 6.3 604 
Frozet Re 
Rotated 
Fresh 
Frozetr 
Blenae 
Fresh 4.6 
Frozen 3.57 ove 64 
Raspberries 
Spot 
Fresh »79 616 
Frozen 74 614 
Rotated 
Frozer 616 
Blended 
Fresh R4 61 
Frozen 61 


darker than fresh strawberries as indicted by the values 
for “@ Y in Table 5. There were also some variations in 
dominant wavelength and purity. The color of frozen 
raspberries was darker than that of fresh berries, but 
the change was small compared to that of strawberries 

Significant simple correlations were obtained between 
the color readings on the fresh and frozen raspberries 
and strawberries; however, the standard error of the 
regression was large and only an approximate estimate 
of the color of the frozen product could be obtained from 
that of the fresh product. 

Relationship between color measurements and 
A.M.S. scores for color. For an instrumental measure 
ment to be used for specifying color grades, it must first 
he compared to the present method of evaluating the 
grade. The original intention was to compare the values 
obtained from the three methods of sample presentation 
to the A.M.S. color scores and determine if any of the 
methods would correlate to a more significant level. No 
linear regressions were obtained which could be used to 
satisfactorily predict the color score of the sample with 
any of the methods of sample presentation used. The 
failure to obtain usable linear regressions in the region 
where the relation between instrumental and subjective 
values was approximately linear could be accounted for 
in the wide variation in A.M.S. scores. The comparison 
of a particular instrumental color value with the list of 
values obtained could give some indication of the colo 
score, 

Several factors are known to influence the degree oi 
relationship between subjective and objective evaluation 
of color. Robinson (5), working with tomatoes, com 
mented that good correlations between instrumental and 
subjective color evaluations were obtained providing 
the colors did not cover too large a chromaticity range. 
The raspberry and strawberry samples used in this 
experiment covered a particularly wide chromaticity 
range. This may have accounted, in part, for the fact 
that the regressions between instrumental and subjec 
tive color evaluations were not satisfactory for predic 
tion of the color score on the basis of the instrumental 
values. 


ESENTING BERRY \MPI.1 


It was alse found that a sts uglit linne relationship, 
instance, between and \.M.S. color score 
Was not a true representation of the situation. A straight 
line relationship may be valid only for a certain range 
This point may be best illustrated by quoting examples 
of color scores and the instrumental values obtained 
With frozen strawberries there was a tendency for the 
\.M.S. grader to score samples higher which had a 
higher “LL.” value, while the converse was observed with 
raspberries. In Table 6 the A.M.S. color scores and 


TABLE 6 
A.M.S. color scores and Hunter “L” values 
R s 
H \.M.S. G H 


Hunter “L” values are tabulated for several samples ol 
raspberries and strawberries. In each case the first 
three samples give an indication of the general trend 
observed. If a straight line relationship were obtained 
which fitted the trend indicated by the tirst three sam- 
ples one would expect sample No. 4 to score high in 
both cases The fact that both these samples scored low 
indicates that some critical value was obtained afte 
which the score falls off rapidly with an increase or de- 
crease in the Hunter “L” value as the case may be 
Hence for the complete range of samples used a straight 
line relationship between IHlunter “L” value and A.M.S. 
color score would not be a correct representation of the 
situation, 

It would appear that in A.M.S. grading for color it 1s 
difficult to eliminate the effects of factors other than 
color. It seemed significant that the raspberry samples 
which received the highest scores for color were par 
ticularly free from broken berries. Providing a rasp 
berry sample has a reasonably characteristic color, it 
may be that the general appearance of the sample will 
determine whether the sample will score high or low 
within a grade. This effect would also preclude an 
accurate correlation between instrumental and visual 
color measurements 

Mackinney and Chichester (4) have commented on 
the interrelation of purity and lightness in which the 
eye will accept as equivalent, specimens with different 
purities provided the lightness is suitably adjusted 
This effect was clearly illustrated in this study where 
samples of higher “% Y and low purity were scored 
equal to samples of lower % Y and higher purity. In 
view of the lightness and purity relationship it would be 
difficult to obtain a mathematical relationship between 
either of these attributes and A.M.S. color scores, 
particularly over a wide chromaticity range. If one 
restricted the samples to a smaller chromaticity range 
a working relationship may be obtained. This might 
be achieved by restricting the samples to one selection 
as large chromaticity differences were observed between 
different selections 

lo obtain some information on the manner in which 
C.1.E. color factors influenced the A.M.S. color score, 
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the means of the spout tlues tor the trozen berries were 
converted to the C.1.f:. system and compared with the 


\.M.S. scores. Only general trends could be obtained 


Higher “Y” value, up to a certain point, correspond 
gy to a higher Hunter “lL” value was generally con 
sistent with a high score in strawberries (lable 6) 
lligher pe reentage purity ilso seemed to be associated 
itl higher \.M.S. color scores Phe range of domi 
1 t H elengtl Or s ry samples Was from 600 
to O18 mp with samples in the range ot 606 to 610 mp 


ceiving higher scores, depending on the “% Y” and 
purity of the sample 


With raspberries a lower “L” value corresponded to 


higher scores for colo this was the most marked 
trend although there was some indication that a lower 
percent puritv was also associated with higher A.M.S. 
cores for color. The nant wavelength of the sam 


ples ranged from 606 to 624 mp with most samples in 
the range of 612 to 618 mu. In both cases the dominant 
th or hue does not appear to be particularly 


eleng pI 
ritical, unless 1 lisplaced from the average 
ilues 
SUMMARY AND CONCLUSIONS 
Three methods of sample presentation were used 


1 


with the Hunter Color and Color-Difference Meter in 
measuring the color of fresh and frozen raspberries and 
strawberries. Measurements were made on 47 straw 
berry and 106 raspberry samples. Instrumental color 
values were compared directly and after conversion to 
the C.1.] system with the A.M.S rades for color. 

\ high correlation was observed between readings 
from rotation and the means of the spot values. In 
rotating the sample it was found that the rate of rotation 
necessary to obtain a steady instrument reading was 
dependent on the variation in the sample and the Hun- 
ter value in question. The rate of rotation affected the 
instrument readings to some extent; the smallest devi- 
ation from the mean of the spot readings was obtained 
with a rate of rotation of 80-100 r.p.m 

Readings obtained from blending were quite distinct 
from the corresponding means of the spot values ; how- 
ever, the values from blending correlated significantly 
vith the latter The ditferences observed between the 
color of the fresh and frozen berries were greatly re- 
duced by ble nding 

In comparison with fresh strawberries the frozen 
product showed a marked reduction in lightness as well 


as a decrease in purity and dominant wavelength, The 


color of frozen raspberries showed only a small reduc- 
tion in lightness and little change in dominant wave- 
length or purity when compared to the fresh product. 
significant correlations were obtained between the 
IHlunter values for the fresh and frozen berries. How- 
ever, the standard error of the regressions was such 
that the color measurement of the fresh berries would 
vive only an approximate prediction of the color of the 
proce ssed product 

With raspberries and strawberries it was found that 
the color score increased fairly regularly with the 
appropriate increase in htness up to a certain point. 
Any further change i1 htness resulted in a rapid 
decline in the A.M.S. color score. The tendency for 
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the eve to confuse lightness and purity was illustrated 


hy samples of low lightness and high purity being rated 


\e 


equal with samples of higher lightness and lower purity. 
The dominant wavelength of raspberries and straw 
berries did not appear to be a critical factor. Providing 
the dominant wavelength fell in the average range the 
color score seemed to be associated more with lightness 
and purity. With frozen raspberries the general appear- 
ance of the sample attected the subjective evaluation of 


color. 
It was not possible to obtain regressions between 
\.M.S. color scores and C.I.E. color factors which 


would serve to predict the color score from the instru 
mental values. The effects described in the preceding 
paragraphs would give rise to large errors in mathe 
matical relationships between instrumental and sub 


jective evaluations of color. 


A Recording Strain Gage Denture 


Tenderometer for Foods. 


Ill. Correlation with Subjective Tests 


And the Canco Tenderometer 


Manuscript received April 9, 1956 


Pass 1OUS PAPERS In this series (5, 6) have described 
various studies obtained with the strain gage denture 
tenderometer, including initial evaluation tests, changes 
in masticatory effects with variation in jaw motion and 
different teeth, and the force-penetration relationship 
In this paper, the ability of the instrument to vield 
significant measurements on a particular food—namely, 
raw is described 
The value of obtaining accurate measurements of the 


peas 


tenderness of raw peas is recognized by the food indus- 
try Che 
significant indication of its time of harvesting, its yield, 


tenderness index of a crop of peas, as a 
and its quality, is emphasized by the fact that it may 
serve as a basis for payment to the grower. 

In the United States three primary methods exist 
which yield tenderness values with high degrees of 
significance. These are the subjective test, the alcohol- 
insoluble-solids test, and the Canco tenderometer. The 
latter instrument, because it requires considerably less 
labor and yields results more rapidly than the first 
two tests (with which it gives a high degree of correla- 
tion) has been adopted almost exclusively by the pea 
canners in their grading operations (3, 4). 

\ distinct shortcoming of the Canco tenderometer is 
that it gives results indicative of only the average value 
of tenderness a sample of peas. Uniformity of 
product, as affected by individual peas, is not measured. 
lor example, the disproportionate lowering of quality 
by a small fraction of tough peas is not correctly evalu- 
ated (2). Furthermore, satisfactory calibration of the 
Canco tenderometer has been difficult, leading to un- 
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certainty in comparison of results arising from different 


Instruments or even from the same instrument 
period of time 
rhe tenderometer has shoy 

potentialities for correction of these difficulties by it 
ease in calibration and ability to measure individual 
The 
reported herein has compared results with subjective 
tests and with the Canco Tenderometer in an attempt t 


determine the overall efficacy of the denture tenderon 


strain gage denture 


peas with sensitivity and accuracy. investigati 


ter in testing of peas. 


APPARATUS 
Masticatory properties of a food inserted into the dent 
tenderometer are objectively measured with the denture t 
derometer which simulates the dental surfaces and « 
motions in the mouth. Measurements can be taken on re: 
forces of food to teeth and penetration of teeth into food 
means of electrical sensing elements. As in the mouth, t 


reaction force varies with the particular pair of teeth used, ar 
with specific changes in the 1 front-t 


vertical, sideward, and 
rear motion of the mobile denture 


relative to the 

The instrument was equipped with modifications previ 
described (5). For the tenderness measurements, 
vertical deflection input and time was the horizontal deflectior 
input. The vertical deflection on first bite was taken as t 
measure of tenderness. 

The Canco Tenderometer. 
extent in the quality evaluation of raw peas, was designed and 
developed by the American Can Company and is manufactured 
by Food Machinery and Chemical Coorporation (3, 4). The 
standard model (Serial No. MM247) used was located at the 
Gerber Company, Fremont, Michigan. In this instru 
ment, peas are sheared between two grids, one of which is held 
stationary, the other moving at a constant rate. A pendulum 
mechanism measures the involved and the machine i 
automatic in cleaning itself and stopping after each measure 
ment. 


stationary 


force was tl 


t 


This instrument, used to a grea 


Foods 


torce 
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SUBJECTIVE TESTS 


Peas re used for subjective validation of the denture ten 
t in example of a specific food. The peas used 
thy Car ] ind trozen torms In some Cases, 


‘ vere treated in different ways in order to obtain a compre 
val for the iblective-objective mmparisons 
rage at retrigerator temperature 


tim ft three weeks, cooking for various 


t ( » to 10 ‘ ind partial drying for several 
i 
(On each test day, t unple was prepared, divided into two 
illy sized portions and held at refrigerator temperatures of 
6-40 Sul tive hjective tests took place about one 
ur apart, with ea t f tests requiring approximately 
to perform. For each objective test, 72 peas of approxi 
itely equal si vere u for readings 
Both t bjectiy | objective tests were performed on 
temperature f 36-40° F. For each day’s tests, 24 mem 
ber it nel mprising staff and students of the Depart 
nt | | Massachusetts Institute of Tech 
sible, the same personnel 
I tive of making a large analyti 
considered a standard pea 
bl ver, since it was not always pos 
; ‘ ich dav’ tests the panel 
be truly analytical although it may be 
It t re t total number of evaluations, each 
i ! each containing 5 to 10 peas 
t | sample. The samples were 
uid t idges were told that the samples 
ere 1 rily different. Biological variation of properties 
is it vy giver imple were evident, and the 
het re t to chew as many peas as they required 
The normal biological 
re therefore included in the 
Each panel member i instructed to rate the peas for tet 
toughne n an 1l-poimt hedonic scale numbered 
aroma characteristics. The 
‘ e hedonic scale ranged from 
lt 0 t peanut. Panel members 
ibove 10 or below 0 if necessary 
0 10) standart eanut and olive were chosen at 
would have anchor ports 
i ly on memory which coule 
t il varia ms hetwe 
d between the same members 
each member of the panel 
{ ich test Ited peanut and one pickled olive 
taken from a ft ] pened commercial pack of the 
\ ! | el were not instructed how t 
t 4 est this information, they were 
to perform their normal masticatory functions, using the 
lat \n informal poll the conclusion of the tests indicated 
it tl curred in tl Mia rity of Cases Since each of the 
4 ber iven 3 samples and requested to mark 
I i total of 72 scor vere obtained tor each sample 
Seventy-tw peas of approximately equal size were ran- 
lomlvy chosen from the same sample and tested with the denture 
tenderometer which was set at condylar, L R 15 and 
lateral, I I QO. TI ettings produced motions regarded 
is reasonably close to those ised in the che wing ot peas 


COMPARISON WITH CANCO TENDEROMETER 


Tests were conducted on freshly vined peas at the Gerber 
canning 


Foods Company, Fremor Michigan, during the pea 


omparison of measurements obtained from the 


Strain Gage Denture Tenderometer with those obtained from 


the Canco Tend 


lerometer. The denture tenderometer apparatus 
g area of the plant adjacent to the 
Canco instrument so that samples for the two instruments could 


vas set up in the receivu 


drawn from the same lot. Operators of the Canco instru- 
ment used a sample of about one half-pint size from each cart 
\ sample of 6 equally sized 


1 


is were chosen at random from the same lot for measurement 


vined peas entering the plant 


the denture tenderometer. Thus, 6 individual readings on the 


ture tenderometer obtained for each corresponding 
i ige Canco readings. For purposes of statistical com 
I e read from the Canco instrument were con- 


verted to a 10-point grade scal vhere each grade, except grade 


represents 10 force units (grade one represents 0 100 force 


RESULTS AND DISCUSSION 
Correlation with subjective panel. Figure 1 shows 
the data obtained in the comparison tests of the denture es 


tenderometer with a subjective panel Each point 


CORRELATION =O 96 


BJECTIVE SCORE 


Figure 1. Curve showing correlation of denture tenderometer 
readings with subjective panel results. 


shown represents the arithmetic mean value with the 


standard deviation of the mean given to indicate the a 
dispersion of individual values around the mean. .\ € 
good linear correlation is obtained; the coefficient of Phe 
correlation 1s found to be 0.96 | 

lwo main interpretations of these results may be 7 
made 

(a) Wth the exception of the points at the lower oa 
left-hand corner which represent cooked peas, the range : 
limits of values about the mean obtained for a given ' 
sample do not differ greatly between the denture ten i 
derometer and the subjective evaluations. .\ portion of ‘co 


the range of subjective values is possibly due to human 
error and not to intrinsic variations in the peas. The 
exact extent of this portion is not known, but evidently 
it does not greatly exceed the inherent pea variations 
when such variation is appreciable (as it apparently 1s 
for raw peas ) 


(b) In the case of the 


ooked peas, represented by 
the points in the lower left-hand corner, the variations 


in pea tenderness are very small, indicating that the 
denture tenderometer is unable to detect variations 
within samples of cooked peas. However, the ranges 
of subjective evaluations for the same peas are con- 
siderable in comparison, although the dispersions are of 


about the same magnitude as those found for raw peas. 
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Comparison of Denture Tenderometer with Canco 
Tenderometer. Figure 2 shows the data obtained in 
the comparison tests of the denture and Canco ten- 
derometers. Each point shown represents the arith- 
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EFLECTIONS (MM) 


COEFFICIENT OF CORRELATION-0.99 


DENTURE TENDEROMETER D 
5 


| 


CANCO TENDEROMETER RATINGS (MODIFIED) 


Figure 2. Curve showing correlation of denture tenderometer 
readings with Canco Tenderometer ratings. 


metic means of an average of about 20 Canco readings 
and about 120 denture tenderometer readings. Standard 
deviations are given for each point on both coordinates 
to indicate the dispersion of individual values about the 
mean. This is done to indicate the spread of values 
obtained with both instruments, and is not an analysis 
of instrument precision. The latter can only be validly 
made when samples of known constant input are used 
This has been done previously with the denture ten- 
derometer (6). A good linear correlation is obtained for 
the two instruments; the calculated coefficient of cor- 
relation is 0.99. Two significant features are evident 
from this experimental work (6). There is a close 
correlation of the two tenderometers with respect to 
the mean values of large samples. This indicates that 
the denture tenderometer gives information on raw 
peas which is significant in quality determination since 
the American Can Tenderometer has been previously 
validated with respect to several important quality 
indices of raw peas such as subjective evaluations and 
alcohol-insoluble solids content. Conversely, the Canco 
tenderometer is validated since it is shown to give re 
sults which are of significance in comparison to a 
mechanical process of human chewing (i.e., the denture 
tenderometer) which has been separately validated by 


subjective tests (5) 
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The large ranges of values obtained by the denture 
tenderometer in a given sample must be interpreted as 
being due largely to the variations of individual peas in 
the sample, since individual peas were measured and 
the range of values obtained far exceeds the limits of 
error due to instrument precision as previously re- 
ported (6). (The effect of unit size was eliminated by 
choosing peas of comparable size ) 

The corresponding ranges of values obtained with the 
Canco tenderometer are smaller in every case with the 
exception of grade one. (This grade represents 100 
force units rather than the ten force units represented 
by the other grades). This disparity is considerable and 
leads to the conclusion that the Canco tenderometer. 
by its use of large samples gives a mean value of con 
siderable significance in regard to overall average 
quality but tends to obscure variations of individual 
peas in a sample. 

The present design of the denture tenderometer is 
adapted for research purposes. The instrument re 
quires the use of skilled personnel and cannot perform 
measurements with great speed. Nevertheless, the 
principles involved may be used for the design of prac 
tical instruments for the testing of specific foods. This 
may be accomplished by using only those motions and 
dental surfaces found to be of importance for the specifi 
food and operating these in a continuously operating 
arrangement which handles a large number of units in 
a short time, by automatic feeding and _ self-cleaning 
mechanisms. The resultant instrument could thus give 
rapid indications of both average quality and uniformity 
of the product 

CONCLUSIONS 

rhe results on the denture tenderometer have shown 
a high degree of correlation with subjective panel re 
sults and with the Canco tenderometer. One of the 
outstanding advantages of the denture tenderomete1 
shown in these tests is the ability to test individual peas 
and thus give a picture of uniformity as well as average 
quality 
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Observations on Pre-Peeling of Potatoes 


Pa PEELED POTATOES are commercially prepared by 
peeling, treating with sulfur dioxide in a manner to 
prevent discoloration, and refrigerating to prevent bac 
terial spoilage. The general aspects of commercial pre 
peeling of potatoes were presented by Olson and Tread 
way (5, 6) in 1949. Further details were subsequently 
published by Treadway and Olson (7), Mullins, Olson, 
and Treadway (4), Garrott and Merker (3), and Gar 
rott (7,2) 

This communication is a report of recent investigz 
tions of the authors, during which they used a well 
equipped laboratory and observed commercial opera 
tions in an establishment with a capacity in excess of 
6,000 pounds of processed potatoes per hour. Subjects 
covered include raw material selection, low-temperature 
caustic peeling, materials handling, heat transfer and 


refrigeration requirements, and other related problems 


RAW MATERIAL SELECTION 


Selection of suitable raw material is a major factor 
in successful operation. Size, condition, and quality of 
potatoes have an important bearing on processing costs 
and product quality hese factors must be weighed 


against cost and quality ef potatoes available for pur 


chase There is probably no substitute for accurate 
production records and experience in a successful pur 


chasing program. For a beginning operator, a few 
general statements may be helpful, but the experience 
gained by day-to-day decisions on potato purchases, if 
correlated witl operating costs, will provide the basis 
for continuing success. lower-priced, poor-quality po- 
tatoes may prove to be more costly than a better raw 
material, because of reduced product vield, higher trim 
ming costs, and perhaps customer dissatisfaction i 
product quality is not maintained 

Because larger potatoes have less peel per pound, 
lower peeling losses and labor costs result when they 
are processed, Further, a greater percentage of usable 
French-fry cuts can be produced from them and most 
of the current demand is for French-Fry size. If feastble, 
potatoes should be size graded and the small sizes 
utilized for whole-peeled potatoes and hash-browned 
stock 

The loss of vield and increased labor due to extra 
trimming required to produce a peeled whole-potato 
product increases costs, so that small whole-peeled pota 
toes cannot be produced for as low a cost as those used 
for French-fry cuts. This difference increases in locali 
ties where the trade accepts small skin fragments on 
French-fry cuts 

Selected varieties can also alter production costs, in 
that peeling and trimming operations may necessarily 


be adjusted to each variety as the seasons progress. 


* American Home Foods, Oakland, California. 
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LOW-TEMPERATURE LYE PEELING 


Peeling of fruits and vegetables with lye has long 


heen a common industrial practice. Depending upon 
the commodity being processed, hot or boiling lve at 
concentrations varying from about 3 to 25% are nor 
mally used. Some potato pre-peeling operators have 
used the higher temperatures, but the resulting cooked 
surface has sometimes been considered unacceptable, or 
his cooked surface 


nearly so, by the restaurant trade 
may become tough during subsequent storage and it 1s 
especially important if whole-peeled potatoes are the 
product and mashed potatoes are to be prepared there 
Irom 

peeling exists, then the par 


If a cooked layer due 
tially denatured, heat-activated enzyme system will 
cause intense darkening at the boundary between the 
cooked layer and the rest of the tube the normal 
preservative action of the sulfur dioxide used to prevent 
discoloration appears unable to control the darkening 
at this boundary and stronger treatment is often used. 
In addition, bacterial spoilage is more noticeable on the 
cooked surfaces than on the non-cooked areas of the 
same tuber 

Low-temperature lye peeling (peeling below or at 
the temperature range of starch gelation on whole 
potatoes), as suggested by Olson and Treadway (5), 
was developed to minimize or avoid the formation of a 
cooked layer with retention of the advantage of chemi 
cal peeling in which peeling loss is less influenced by 
the shape of the potato 

\ small-scale laboratory experiment shows the intet 
relationship of temperature and lye concentration with 
time for peeling U. S. No. 1 Russet Burbank potatoes 
with a minimum of growth cracks and other defects 
In Figure 1 immersion time for adequate peeling at 
different Ive temperatures is one coordinate and lye 
concentration the other. The amount of peeling was 
measured by weight loss due to the removal of the lyve- 
affected peel by jet-spray washing. Optimum lye con- 
centration in these experiments was 15-20% and, as 
expected, immersion time for adequate peeling de 
creased as lve temperature increased. A trend toward 
poorer peeling was observed with 25% lve at the lowe 
temperatures. 10% lve concentration, appreciably 
greater time was required for peeling. In this experi 
ment, peeling losses were about 9%. (This figure does 
not include the trimming loss that would be required in 
normal pre-peeling operations.) Thus, over the em 
ploved range of conditions, peeling loss was fairly con- 
stant for a given lot of potatoes. Adjustments of con- 
centration, time, and temperature were necessary to 
obtain the most economically peeled product as different 


lots of potatoes were used In general, the amount of 


loss above minimum depends primarily upon the qual- 


tatoes pec led. \l 


ity or grade, variety, and size of po 


| 
| | 
ky 
any 
7 
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though laboratory findings in regard to effect of tem- 
perature of lye on quality of peeled product (cooked- 
surface layer) were in general confirmed in plant-scale 
operations, the variation in commercial lye peeling re- 
quirements for different varieties could not be accu- 
rately predicted on the basis of small-scale laboratory 
tests. When peeling temperatures close to the gelatini- 
zation point of starch (150° to 160° F.) were used, the 
effect of heat on product quality was noticeable. Gener- 
ally a smooth glazed appearance was observed in con- 
trast to the pitted raw appearance of potatoes peeled at 
130° and 140° F. 


Effect of Lye Concentration 


Dip Time in Minutes for Adequate Peel 


Lye Concentration Percent 


Figure 1. Effect of lye concentrations at low temperatures 
on peeling. 


In the plant operations the peeling solution for whole- 
peeled potatoes was kept below 145° F. ; for the French- 
fry cuts 158° F. was used as a maximum. This differ- 
ence was predicated on differences in quality require- 
ment for French-fry cuts and whole-peeled potatoes 
(The cut potatoes do not require complete removal of 
peel and have an increased specific surface so that the 
adverse effects of original surface were less apparent. ) 
rhe objective of commercial operators for clean peeled 
potatoes may vary with the type of product produced 
(whole or cut potatoes) and with the wide range of 
quality between tubers to be peeled as one lot. For 
maximum efficiency in terms of yield and labor costs, a 
small percentage of tubers will not be adequately peeled 
in the lve bath and will require hand trimming. Com- 
plete lve peeling would seriously reduce yields. 

With continued use, the viscosity of the lye solution 
increases due to solution of potato components and its 
peeling efficiency is reduced, although its alkali content 
is kept substantially unchanged by make-up. To restore 
peeling efficiency at reduced temperatures, periodic re- 
placement of the lye solution was necessary. In this 
commercial operation, the costs attributed to the lye 
solution was estimated at about 6 cents per cwt. of 
potatoes processed. It is expected that a pre-washer 
could be used to remove dirt and foreign matter from 
the potatoes and extend the useful life of the lye 


solution 
\n integral part of a low-temperature lye-peeling 
operation is a well-designed washer for prompt removal 
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of the lye-affected tissue. The conditions of lve immer 
sion and wash-water pressure are usually based on 
experience and must be adjusted as the quality of 
potatoes changes. A post-peeling acid bath to neutralize 
the product was used under some commercial conditions 
but may not be necessary if washing operations are 
adequate. 

A comparison of low-temperature lye peeling and 
abrasion peeling was made. The commercial plant ob 
served had experience in both peeling methods ove 
long period of time but not simultaneously, so that est 
mates of yield of product and labor requirements tor 
French-fry cuts are only approximate. Data are pre 
sented in Table 1, based on local conditions of operation 
over a 2-year period with high-quality raw material 
having a minimum of rot and growth cracks 


TABLE 1 


Comparative product yield and trimming labor with 
low temperature lye peeling and abrasion peelings 


Low temperature lve \br 
Potato variety Product Trimming Product rr 
yield labor unit vield 


Russet Burbank 86% 
Early White Rose 5 


1 Estimates based on good potatoes—-minimun 


growth cracks—prepared as French-fry cuts 

Advantages of low-temperature lye peeling under 
these local conditions were evident for the late-crop 
Russet Burbank potatoes. On the other hand, abrasior 
peeling was more economical for the early-crop Whit 
Rose variety, because the very light skins of the latter 
need not be as completely removed as the dark cork) 
peel of the russeted variety. The regular shape and 
shallow eyes of the White Rose potatoes make them 
well suited for abrasion peeling and they require rel 
tively little trimming. Further, this variety is used soot 
after harvest and if high-quality material is procured 
the mechanical damage and rot are negligible. (in thi 
other hand, the peel of the White Rose variety, althoug! 
very thin, appears peculiarly resistant to chemical attac! 
of the lye, and longer peeling times and higher lye peel 
ing losses than for Russet Burbanks are often encoun 
tered. 

MATERIALS HANDLING PROBLEMS 

After trimming or sorting, the peeled potatoes were 
cut to the desired size for French-fry cuts. The two 
varieties mentioned produce elongated-oval tubers. For 
these varieties, hand positioning for cutting was often 
used. When cut at random the advantage of greater 
length of the tuber and of the resulting French-fry cuts 
was lost. The Kennebec variety, having a rounder 
shape, did not benefit as much from hand positioning 
before cutting as did the Russet Burbank or White 
Rose. 

Following the cutting operation, a spray washer was 
used to remove much of the free starch from the cut 
surfaces and to wet the pieces so that the small slivers 
and short cuts adhered to the carrying belt and were 
removed from the larger, more uniform product. 

To prevent discoloration the washed, sorted, and 


2 
150 °F of 


lrained product was treated by dipping in a solution 
bisulfite The treatment could be altered 


either by varving the concentration of the bisulfite solu 


1 ) changing the immersion time as required by 
the potatoe being processed o1 by quality ot the product 
desired It was found necessary to use a somewhat 


stronger solution for some of the early varieties than 


r the potatoe obtain similar color stability. 

\iter removal fron e¢ dipping solution, the cuts 
vere passed over dewatering reel before packaging 
Rapid ce ling ( thre peeled product Is an essential 
leature Ol pre peeling operations and success of the 
operat 1 depend upol idequat svstems for 


HEAT TRANSFER AND REFRIGERATION 


per ture « peeled potatoes should b maimtaimned 
helow 40° to pre nt microbial spoilage lhe perish 
litv. of pre peeled potatoes Is comparable to that ot 


ik and meat. Even under refrigeration, spoilage will 


eventually result, but storage life can be extended by 
maintaining high sanitary levels to prevent undue con 
tannnation 

Many pre-peeling operations have been obesrved in 


hich refrigeration was limited to a low-temperature 
roduct was stored for a period 
the 


product when packaged may have cooled rather slowly, 


of time before deliver to customers 


bac rial contamination was kept at a low level and 
lation in the cold room existed, a 
satisfactory storage life resulted 

For a larger operation, as required for in reased pro 
duction rate of the plant considered in this study, fur 


ther refrigeration was essential. The packaged product 


vas moved on pallets Iding thirty to fifty 30-pound 

package ()bservations with fifty 30-pound packages 

ot French-iry potatoes on a pallet showed that the tem 

perature f the product in the center of the load was 

ibout 70> | Fifteen hours later the internal tempera 

ture of this pallet load was still very near 70° F. even 

though the retrigerat is kept at 40 FF. and air was 

circulated { 1 he placement of 26-gage corru 
Cooling Rate French Fry Cuts 

\ 

@ \ 

5 \ 

\ 

\ 


Time in Minutes 


Figure 2. Cooling rate for French-fry cuts by a refrigerated 
solution maintained at 34 
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vated metal sheets between the bags of product im 


proved the heat transfer from the potatoes, as did an 


improved method of stacking to provide better air circu 


I 
lation. Even these expedients did not appear adequate 
| 
Ke heat transtlet 1s slow altel pac kaging, it 


ppeared desirable to cool the product before packaging 


[efficient cooling of French-fry cuts was accomplished 
by refrigeration of the bisulfite treating solution used 
to prevent discoloration. With idequate agitation of the 
product and solution, the temperature of 3¢-inch cuts 
was reduced below 40° | when packaged after a 1.5 
minute immersion in the treating solution refrigerated 
to 34° EF 
drop per unit of time for ¥g-inch French-iry cuts when 
placed in water at 34° | 


(Figure 2 shows the internal temperature 


\Ithough it was not feasible ti cool whole peeled pota 
toes below 40° | \ short immersion in the refriger 
ited treating solution the eltectiveness of such a 
treatment can be seen in Figure 3. Curve .\ represents 

Rate of Cooling Whole Potatoes 
A oled 
| 
| Yo pre -cooling 
if 
Yo pre-cooling, air 
rculation inadequate 


Figure 3. Air cooling rate for whole peeled potatoes under 
varied refrigerator conditions. 


teniperature chang at the centers of potatoes held in a 
wooden box one laver deep at 40° | with circulation 
of air, following a 5-minute dip in bisulfite solution at 
34° F. In one hour the internal potato temperature had 
dropped below 50° F. from an initial center temperature 
79° F. For comparison, potatoes that had not been 
pre-cooled were placed in the refrigerator in an open 
wooden box and the center temperature was charted as 
curve B, Although the 5-minute dip did not cool the 
product to the desired low temperature (curve A), it 
removed sufficient heat so that the product cooled at a 
rate about twice that of the sample that was not pre- 
cooled (curve B). 

Simulating the conditions of whole potatoes stacked 
without pre-cooling or aedquate air circulation, curve C 
represents center temperature of potatoes held in a 30- 
pound metal can in a 40° F. refrigerated room. 

In plant practice, the immersion of the tubers for 5 
minuts in bisulfite solution at 34° F. removed sufficient 
heat so that the product temperature was about 50° F. 


wl 


en packaged. This indicates the importance of ad- 
justment of refrigerator capacity to production levels. 


Commercial establishments have been observed where 


operations have grown bey: nd the theoretical capacity 
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ot existing equipment to cool the product as required 
lor adequate preservation 

ligure 4+ shows a sample calculation of refrigeration 
horsepower requirement to cool 6,000 pounds of cut 
potatoes per hour, from 85° F. to 35° F., by refrigera 
tion of the preservative solution. The horsepower re 
quirement for cooling the preservative solution for 


Refrigeration Requirement 


BTU Wx cp x AT 
Ht Refr g Factor " Refrig Factor 
6000 x 93 x (85 °F - 35°) | 
H 
> x 76 | 


W= weight of product cooled 
Cp = specific neat 
AT = range of temperature 


Assumed 25 % los: 


Figure 4. Refrigeration requirement for a pre-peeling plant. 


Whole-peeled potatoes was not as great as for the 
French-fry cuts because part of the heat was removed 
more slowly in the refrigerated room, where auxiliary 
retrigeration was available. The refrigeration require 
ments should be established in designing or remodeling 


a pre-peeling plant by estimating operations for French 
pre-] £1 g Of 


iry cuts, whole peeled potatoes, and other products. 


RELATED PROBLEMS 


Color of fried products. .\ continual problem in any 
phase of the potato business where deep-fat frying (e.g., 
chipping and French-frying) is involved is the pro- 
curement of potatoes that will fry to the desired color. 
This problem is often solved by test frying and careful 
buying of potatoes with the proper frying characteris 
tics. This is not always possible or economical. Condi 
tioning potatoes at elevated temperature is sometimes 
used but also is expensive in space, labor, and spoilage. 
Thus it may be necessary, under some conditions, to 
provide a more direct control of the ultimate product 
color even from poor raw material. 

In laboratory observations, it was shown that there 
Was some reduction in dark fry color afforded by a 
short treatment with sulfur dioxide. A greater color 
reduction was observed if the 3g-inch French-fry cuts 
were leached in hot water (160° F.) for 3 minutes. Of 
course more reduction in color was noted if both leach- 
ing and sulfiting were used or extended. Five-minute 
leaching and a one-minute dip in SO, solution (0.5% ) 
produced a very light-colored product in an experiment 
with potatoes that otherwise gave a fried product too 
dark for acceptance. Careful control of leaching is 
necessary to obtain the desired end product. 

Preparation of hash-browned potato stock. [<fficiency 
of operation and service to customers are important 
factors in the pre-peeling industry. The preparation of 
hash-brown potato stock is a way of increasing both. 
The uniformity of product in the French-fry line de 
pends to some extent upon removal of short pieces and 


side cuts. If a very uniform product is desired, as much 
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as 10%, of the produet may require removal, depending 
pen size and quality of potatoes used and method oi 


cutting. Uniformity of product can also be aided il 


small tubers are removed prior to cutting or peeling 
Small tubers and small cuts can be converted into hash 
brown potato stock by a process such as is outlined it 
the production flow diagram presented in Figure 5 

In laboratory experiments on hash-brown potato 
stock, small whole-pec led potatoes were cooked, cooled 
shredded, and combined with shreds made from unde 
sized cuts from the French-fry cutter after washing 
cooking, cooling, and shredding. The proportion in the 
final product was 2 weight units of shreds from whol 
tubers to one from the undersized cuts. Such a ratio 
Was necessary to obtain proper frying characteristic 
of the product. 

In preliminary commercial trials, it was found that 
pressure cooking and allowing the cooked product t 
remain wet by the condensation of steam or any excess 
water were not conducive to production of a good 
\tmospheric steam cooking on wire trays of 
\fter cooking, ade 


product 
shallow bed depth was employed 
quate provisions were made for cooling the product to 


Hash Brown Potatoes 


Jnder Sized Peeled 
Potatoes 


‘ 


Cook slucose Dip 
| Cool 
bd 
[ Shred ne 
Combine 


Figure 5. Flow diagram for preparation of hash-brown po 
tato stock. 


room temperature in a manner that would avoid con 
tacting the condensing steam. 

Cooling of the cooked whole potatoes to room or re 
irigerated temperatures and holding at these tempera 
tures for several hours was used to facilitate cutting and 
avoiding mashing during shredding into '¢-inch cuts 

The small cuts from the French-fry line tended t 
darken while being collected unless held in water or a 
very dilute bisulfite solution. If discoloration of the 
small cuts occurred before cooking, the final product 
Was apt to appear gray when fried. Holding these small 
pieces in water and washing to remove free starch 
caused leaching, which could be partially compensated 
by dipping the small cuts in a glucose solution (3 to 
5%) before cooking to improve their browning chara 
teristics upon frying. Extra attention to plant sanita 
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tion and reirigeration was required tor production and pared with abrasion pe ig The advantages of low- 
distribution of hash-browned potato stock because ot temperature lye peeling are offset slig by a decrease 
the added possibility of contamination during shredding in resistance to s} ge and the occurrence, in large 
and mixing, greater difficulties of heat transfer from scale operations, ot « ireas of surface cooking 
this packaged material, and greater susceptibility to Phese dvantages obtainable with early-crop 
microbial spoilage of a cooked than a rew potato White Rose potatoes t because of thin skins, shallow 

Miscellaneous observations. In al] phases of studies eyes, and regular shape this variet in be peeled by 
reported here, there were continual reminders of the brasion with high ] T 1eld d low trimming 
wide difference between laboratory or kitchen experi t b) Rapid « go e-peeled potatoes is essen 
mentation and plant practices. Examples were noted t obtain 1 tection against microbial 
in the application of low-temperature lye peeling. In | ge and dis Refrigeration of the treat 
experimentation or small operations the ease of agita g solution is a pra vethor r reducing product 
tion of the lye bath and more uniform transfer of heat te erature to 40° | t] few minutes for French 
from lye to potatoes gave good peeling in shorter sticks in the othe id, whole potatoes do not 
immersion times than was normally obtainable in the enough during tment immersion and must be 
plant Because hig! quality raw material was used for irther cooled | é te air cire ition in refriger 
laboratory work, there as only a minor problem oi ited storage room | sirable r intensity ot 
accumulation f dirt in the laboratory Ive bath com l‘rench-tried potatoes be reduced by a hot-water 
pared to that at the plar Ive solutions in the labora blanch betore frving ) Undersized potatoes and 
tory were never used to the exhaustion of peeling sm ut pieces that are not suitable for French-fry 
Capac it stl be p! Css make salable hash browned 

Major ditterences in quantities processed affected wot stock for use in restaurants 
product quality. This became especially noticeable in 
the production of hash-brown potato stock, which will Acknowledgment 
crush to a mash if handled in large quantities while ire grat E. M. Wangenheim of 
still hot ( G Pre-Par I ( Oakland 

11 ( ~ Carrying 

The problems of cooling, sanitation, and product 
contamination are sometimes magnified so as to be 
almost insurmountable in a plant. A few hours’ delay LITI E CITED 
in cooling the center of a large mass may create con Wis \ ated iets 
siderable spoilage or souring keti S 

Che timing of operations in the commercial line \gr., 17 (9 2 (D 54 

caused differences in the accomplishment of some pro- & to peeling in 

cedures. For example, the cooling off of a lve-treated ser (Oct. I! 
potato prior to exposure to pressure washing may result re. WN “Feat \ Commercial potato 
in incomplete removal lye-attected tissue | g. Industry k given by W. N. Garrott at 6th 

In laboratory experiments, each operation can be \r il Potato [ ( t Fae 

- 
tre ited separately lhe nterrelations of processes, 
4 W. O R. L., Western Utilization 
when production must be geared to delivery schedules 7 Bra \] Cal ENE 
of ditterent products are imp ssible to simulate in Ea Utilizati h Br ladelphia, Pa.) 
small-scale experiments and must be worked out in Control . ite potatoes and 
Bu \gr. and | 5 
SUMMARY O R. L., West Branch (Al 
bany, Calif H., Eastern Utilization 
Laboratory experiments and observations ot com Branch (Phila led potatoes fot 
4 
mercial operations have helped to elucidate several mmercial us UU; Ss. | \gr. and Indus 
factors in the peeling of potatoes for marketing as Chem. (Aug. 1949 
peeled or otherwise prepared products. (a) For exam O1 K. H sages 1 p tatoc 
Sr 160° F mercia Z S lement | (June 1952). 
) Ow atur OW ) ve eelng is a 
temper S 7. Treapway, R. H., a ) lreatment and pack- 
feasible commercial operation that generally results in wing of pre-peel itor , J.. 30 (12), 
reduction of peeling loss and trimming labor as com 283 (Dec. 1953 
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Antibiotics in Food Preservation. 
Il. Studies on the Influence of Subtilin 
And Nisin on the Thermal Resistance 


Of Food Spoilage Bacteria” 


- BLANC, DEVLIN, AND STUMBO (6) reported that 
low concentrations of subtilin reduce the thermal re 
sistance of a putrefactive anaerobe (P.A. 3679) and 
Clostridium botulinum Similar data for nisin 
were reported by Lewis, Michener, Stumbo, and Titus 

¥). The work of Michener (&, 9) and (Brien and 
Vitus (70) has shown that this effect mav be caused by 
the carryover of antibiotic into the subculturing 
medium, The literature on this and other aspects of 
intibiotics in food preservation has been reviewed re 
cently by Campbell and © Brien (2) 

Chis paper summarizes investigations of the effect 
of subtilin, nisin, and other substances on the thermal 
resistance of spores of a variety of bacteria important 
in the spoilage of thermally pre cessed foods 


EXPERIMENTAL 
Preparation of spore suspensions. Spore suspensions of PLA 
3079 and ( itulinum strains were prepared as described by 


Stumbo, Murphy, and Cochran (15). Spore suspensions of 
Bacillus stearothermophilus 1518 and Bacillus coagulans 43P 
were prepared according to Youland and Stumbo (1/7) except 
that nutrient agar was employed as the sporulation medium 


ylicum 3814 spores were produced 


Clostridium thermosacchar 
in pea extract according to Baumgartner 1) except that awar 
was omitted. All spore suspensions were stored at 40° F. in 
bottles containing about an inch of glass beads. 

Estimation of spore concentrations. Spore concentrations of 
all suspensions were estimated by a dilution method (witl 
counts of viable and sterile tubes) as described earlier (14, 15 
Spore counts were made in Yesair’s medium prepared according 
tu Wynne and Foster 
was omitted 

Determination of thermal resistance. The thermoresistomete: 


technique described by LeBlanc et al. (6) was used. Except as 


except that thioglycollate supplement 


otherwise mentioned, the heating menstruum was pea puree, the 
temperature 250° F., the subculturing medium Yesair’s without 
thioglycollate supplement, and the incubation period 90 days at 
85° F. D values were calculated as previously described (14 
except that in experiments on the effect of the initial number 
of spores, the mean time required for sterilization of aliquots 
was estimated together with a standard deviation by the Spear 
man-Karber method (4 The problem of estimating LD values 
trom binomially distributed data, including these calculations 
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antibacterial compounds were obtained thi 

Utilization Researcl trancl S. Depart: 
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RESULTS AND DISCUSSION 


Lhe mayor part of this study comprised an a 


actors th: 


duction in J) values by subtilin and nisin 


ullice 


factors 


were without si 


IN Most cases to mdicate the range 


stucte d. 


it would influence the extent 


Representative data pre sented im Table 


reduction in 


t 


PD) value for all bacteria t 


ster 
hermosaccharolyticum 3814 Lhe question 
he lack of response of this strain is typic 
species remains to be determined ; only one p! 
af spores Was tested It may be noted that it 


sistance 


re ported 


100) pat lle 


nd in 


OO tor 


Value, 


No ettect of antibiotic on c value was foun 


with 


absence of subtilin have been made. ; 


| determinations of J) values 


the 


greatest reduction being thi: 


3814, subtilin 


relatively low when compared 


Xeed, Bohrer, and Camer 


except loot ( thern fad 


and nisin have 


dans with nisin ( Table 1) 


\ 


3079 at temperatures of 240, 


or for subtilin at 230 and 250° | 


fulinum (62.\ was not tested), contin 


report of LeBlane et al 0) 


re 


part toes, 


menstra 


and 


peas, corn, 


green beans were used 
\. 3679 and C. boetulinun 


TABLE 1 


the 


250) 


a> 


or? 


62.\ 


ilwavs reduced 


mificant imfluence, 


broceoh, caulitlower, 


Effect of subtilin and nisin on D values for various strains 


\ 
Not 


Spores suspended in pea puree 


yy, De 
ich 
Manus pt received May 13, 1956 Al 
panies 
except 
whether 
paratior 
he it re 
presence 
B 
for nisi: 
uspending 
— 
! 
ot | t 
” \ 
” B 
” 
” \ 
” é 
6 
BR rmopha 
lent f 4 ntercurrent tributed Ml 
M sed of t 


\NTIBIOTICS IN 
the effect of s if dy rees pea sweet pota 
on d green bear or PLA, 3679 and nisi /) values 
the esence « intibiotic ranged from 26 to 63% « 
1 
1 r control 
] ] 
Cd suspendmg media tor the same organisms 
it] ithout subtilin he reduction in D values in 
the pre it t ul t] vegetable 
ree ill 62.\ 1m) r} and 
t vhere the presence of subtilin gave /) 
‘ RS 4 e controls, respectively 
1 | tmet ec pil 6.9, 5.5, and 
$5 ests of PA. 3679 with and without subtilin ot 
) ] ] ] 
n gave Value or the presence ¢ witibiotics that 
nt ] ved the expected dependence on 
( rge at 4.5 as at pll 
5 t eTe 1 cle it! 1 velre 
ti ric, phi 
t ere t 45 t pll 5 
( t wile ere 
Lhe ‘ lute n the presence 
itt flected ] Simiilarh 
vent ( ting the pil effect on 
36079 t 250° ( it] 
t cultured 1 
1 
( prot ster SKI solids 
‘ val | it cs ied ren 1.02 
( resence ¢ ubtili 
ries n40 to 7 these ilues 
cOnce 1 14 pupa. wer 
( 1M th PA. 3679 | vest 
nee ed ettect. but ewhat les 
hit 7 gave identica 
ults as 14 pa 14 nis 
() hbations were ed tor 
t bient emperature ter 3 months 
cl ( erve vith the controls i 
‘ thre presence of subtili vith \ 3079 
llowever. increased sp lage in 
treated re i obset ed r ( fig 
25B and 240\ hetween 90 « 180 davs 
bey thon tial ival 
XP nent th 3679 are shown 
igure 1 varit the pr babilits 7) that ar 
divi spore survives is plotted against time of heat 
1 1 1 1 
is the ratio N N where \ is thie 
erage 1 nher \ ble pores pet tube after heating 
ind N is the original 1 iber before heating. A modi 
- 
er met caiculatiot / estimates the time at 
hich WN 0.54 and also gives an estimate of the 
rm 
st lard ce itv tin his makes possible 
lation confidence intervals for this 
It e seen tl the control for suspension | (ne 
intinotic present ) clo depa t hie intly fro 
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earity (negative exponential survival), but that the 
ntrol for suspension I] does he type of departure 
that he expecte mixed population of vary 
ge resistance ¢ vere s fraction of which 
ws exponential survival 1 hie plot ol log vs 

time approaches that is determined by /) tor the 


ost resistant class in the population; that drawn tor 


! 
the controls correspon ) 1.55 minutes 
\ 
\ 
x 


Figure 1. Probability of an individual spore surviving plot- 
ted against time of heating. P.O. 3679 in pea puree in the 
presence and in the absence of subtilin or nisin. Confidence lim- 
its 


subtilin or 


uspensions with 


w marked departures from linearity 
pomts to heterogeneity 

respect to responsiveness to the antibiotics. It points to 
thre possibi of latu strays vtl increased re 
is effect on J) value 


sistance to the antibiotics so fal 


oncerned ) 


results n termined from a 


| 


Cs ¢ ( 
single inoculum concentration quite arbitarary inasmuch 
s ng 1s demonstrated regarding homogeneity of 
the spore suspension used. It well own that over 


lations is influenced by many 


haracterizing non 


homogeneous populations cannot be considered here. 


lhe demonstration effect of an antibiotic is not 


tions, however, inasmuch 


ilidated by the se CONSICGE! 


is control and antibiotic-treated samples from the same 
spore suspension were i iVs treated parallel. 

\ more serious consideration arises from the presence 

the antibiotic in the beulture medium since the 

mple of puree, spores d antibiotic is dropped 
directly into the recovery mediun the volume ratios 
of approximately 1 to 1,000 ostensibly would give a 
concentration of 0.014 p.p.m. in the recovery medium 
in tl usual case In fact, the purees dispersed very 
poorly so that the ntibiotic concentration near the 
spores would remain higher than 0.014 p.p.m. until 
reduced bv the relativel slow ocess of diffusion and 


Shaking the tubes to 


ided lest the 


activation during i 
secure dispersal Was avi medium become 


erated ; instead the tubes were placed at once in cold 


water to solidity the agat 


f Heot M te 
The plots for heatine in the presence of 
all resistance of spore-p0p 
| 
il 
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10) under the conditions of this 


()’Brien and Titus 
study and Michener (4, 9) in experiments with st 
tilis 9524 have shown that outgrowth of severely 
heated spores 1s reduced by much lower concentrations 
of subtilin than outgrowth of spores that have not been 
heated severely. It appears that this phenomenon may 
be sufficient to explain the effect of subtilin and nisin in 
reducing ) values. O'Brien and Titus (10) reported 
that wit] severel\ heated spores of P.A 3679 sub 
cultured without subtilin and with 0.01 p.p.m subtilin 
the most probable number of spores surviving was 14 
The initial number was approxi 


ind 5 respective ly 
lherefore, the ratio 


mately 1.67 10 per 48 tubes 


of D values with and without subtilin 1s: 


 logN, —logNos 2.223—1.146 
Don logNe—logNoow  2-223—0.699 


Thus the reduction in )) value is within the range 
observed for the presence of subtilin during heating 
Substantially higher subtilin concentrations in the 
neighborhood of the spores im the recovery medium 
occur in the experiments for the estimation of D values 
Che effect of subtilin in the recovery medium on heat 
damaged spores appears to account for most, if not all, 
of the reduction m thermal resistance 1n the presence 
of subtilin. The failure of LeBlane et al. (6) to observe 
this effect in a small number of experiments may arise 
from the circumstance that severely heated spores were 
added in one aliquot of pea puree and the subtilin added 
in a second aliquot of pea puree Under these condi 
tions it is probable that the subtilin did not readily 
diffuse into the immediate neighborhood of the spores 

Some experiments on the stability of subtilin were 
made by subjecting a 0 1% solution to 270° F. in the 
thermoresistometer and then mixing with heat-activated 
spores of PA, 3679 By comparing the inhibition end 


point for mildly-heated subtilin, it was found that 50% 


destruction of the subtilin required about 7 minutes i 
one experiment and a longer period of heating in an 
other experiment. It is clear that in no case was the 
destruction of subtilin significant during the heating 
process used in routine experiments However, sub 
tilin has been found to disappear from canned vege 
tables during incubation at ordinary storage tempera 
tures (3) 

\ number of other antibacterial agents were tested 
against P.A. 3679 in pea puree In repeated experi 
ments a reduction in J) value, to 57 and to 67% of the 
control was observed for aureolic acid at 14 p.p.m 
Questionable reductions were obtained with 14.0 p.p.m 
colupulone [previously misidentified as lupulone], 
14.0 p.p.m. hygromycin, and n-butvithiosulfinate (satu 
rated solution). The latter is a suitable analog of the 
antibacterial component of garlic / 13). Ineffective were 
garlic oil (100 p.p.m.), a concentrated water extract of 
garlic powder, sorbic acid and vitamin K. at 200 p.p.m., 
allvl isothioevanate, 8-(indole 3)-propiomic acid, and 
2-(indole 3)-n-butyric acid at 100 p.p.m.. and ampho 
mvein. aterrimin complex, humulone complex, rimo 


cidin sulfate, streptogramin, vulpinie acid, poly-L-lysine 
(n 33 and &3). methyl-5-nitro-2 furfurvl ether, N 


( 5-nitro-2-furfurylidene )-3 amino-2-oxazolidone, and 
at 14 
p.p.m. Certain of these are of interest for having been 
reported previously to show effects on the heat re 
sistance of spores—see Lewis et al. (8). The sub 
stances cited by Lewis et al. as achromycin and hexa 
hydrolupulone are now known as puromycin and hexa 
hvdre olopulone, respectively 

Of approximately 90 different substances reported 
here and in previous studies (6, 8) only four (subtilin, 
subtilin methyl ester, nisin, and aureolic acid) gave a 
significant reduction in the /) value of the test organism 
In a search for new thermal resistance reducing agents, 
a more efficient screening method would be useful. Out 
growth of severely-heated spores might be used as a 
test svstem for discovering such agents by spraying at 


inoculum of severely heated spores onto soil plates ot 


by overlavering according to the method of Kelner 


SUMMARY 
Spores of various food spoilage bacteria appear to by 
appreciably less heat resistant when heated in the 
presence of subtilin or nisin. None of a variety ot tac 
tors markedly affected the proportionate reduction 
D) values: among the factors tested were pl] of the 


suspending medium, use of various purees for tl 


i¢ sls 
pending medium, temperature of heating, the subcul 
turing medium, and the spore concentration Deviations 
from negative exponential survival were demonstrated 

\ possible mode of action of subtilin in reducing 
thermal resistance was discussed. Out of approximate | 
OO other antibacterial substances tested none was tou 


to be so effective as subtilin or nisin in reducing the 
thermal resistance of spores of P.A. 3679, althoug! 


aureolic acid showed some effect 
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Investigation of Copper Complexes 
Causing Cloudiness in Wines 


Il. Bentonite Treatment of Wines 


Manu pt received February 28, 1956 


( I) Gor Wi \BLE WINES due to the pres 


] 


ence opper is one of the major problems confronting 
the ne mdustry today In an earlier paper on this 
subject (3) proteins were shown to play an extremely 
mportant role in the formation of the copper cloud 
his deals primarily with the protection of table 
Vite gainst the adverse etfects of copper by reducing 
the protein content of the wines 

When proteins are spersed in wines, they exist 11 


ite of colloidal micelles with positive electrical 


rotems are present mn white table 


n n trace quantities (0.01% or less) thev are 
| 
nt practically vavs in isolated “cloud materia 


ry significant quantities (60-70%, ) 


e formation of turbidity of a protein nature, whicl 
ften finds accompanving the copper cloud, was 
noticed ly Laborde | rance as earl is ] WH)4 and 


(germany by Gsermat 


workers (9) in 1932. Laborde 


») recommended he iting tor the elimination of pre 
teins while the Gserman authors observed that ferro 
cvanide fining eliminated a part of the protein inde 


pendently ‘ the removal of heavv metals [hese treat 


ments lor protein removal were far from complete and 


Vines 


le nid 


In 


hninyg 


1ccep 


treated were probably still susceptible to 
ng 

1937 bentonite was introduced into Germany as a 
went (X) but, unfortunately, did not gain wide 


tance or usage until years later Vhis, despite the 


fact that bentonite was shown to be much superior in 


its sti 


in are 


\s commonly used, bentonite’s primary 


serve 
heer 
the | 
tive ly 


protems 


vieldi 
ever. 
with 
“tied 


ng a wine ot 


effect to the organ agetits such 


latin, isinglass, casein, egg white and albumin 
| function is te 
as a clarifving agent. In this connection, it has 


gelatin in 


frequently used with g Europe and 
v tal 


charged colloid, will combine with = the 


Bentonite, a nega 


le wine producers 
native 


and eftectively reduce their concentration, 


greater stabilitv. This function, how 


is lost largely when gelatin ts used 1n combination 


bentonite since most of the bentonite becomes 


up” with gelatin Thus, the gelatin-bentonite 
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Nature of thert ith time irves for P.A. 3679 and 
( stridiun 4. 321 (1950) 
\\ S i J. W. I iological studies on 
re vermil ti special reterence 10 Clostridium 
( ment iantitative method 
55. 61 (1948 
reflecting eath s of Bacillus coaqgulans 
subjected to moist 1. J { Tech 7, 286 (1953) 
C. E. Kean and G. L. Marsh 
Department of Food Technology, Uni 
versity of California, Davis, California 
eatment results 1 brilliantly clear wine, with an un 
ert stability depe g on the amount of protein 
‘ ny 1 the wine 
he purpose of the investigations discussed in this 
paper was t determiut e ete gelatin, bentonite, 
| gelatin-bent ngs on susceptibility of white 


METHODS OF ANALYSIS 


lhe methods of lvsis empioved were the same as 


se reported in an earliet paper (35) 


EXPERIMENTAL 


The effect of bentonite on the stability of wines with 


respect to copper cl ng during storage in bottles was 
tested in the foll series of experiments Pwo 


one-gallon samples of Wine No. 31 (analysis given in 


lable 1) were treated in the folle WI? 


‘ 


Wine nl. ofa 5 ‘ ben 


tonite suspension equivalent to 5 pounds of ben 
tonite per 1,000 gallons. The bentonite suspension 
was added to approximately 200 ml. of wine and 
the mixture was thoroughly mixed in a Waring 
blender for 30 seconds. This mixture was then 
added to the gall m of wine and mixed for 15 


minutes with a slow bul 


bling stream Of nitrogen. 


] 


er room coonditions 


Whatman No. 2 


\fter standing overnight un 
the wine was filtered through 
paper. 

ntained 78 mg. of protein per 


protein content of Wine No. 


nitiallv, both wines 
lites \fter fining, the 
31-2 decreased to 2 mg. pet liter 


Three and one thir 


(as copper acetate ) 
was added to each of these wines, nitrogen Was bubbled 
hit 
tl 


ough for a few minutes to hasten 


reducing condi 
tions, and the wines were thet a 45° ( 
(113° F.) Wine No 
l was very cloudy, while Wine No. 31-2 remained 
perfectly brilliant. Nephelometet Wine 
No. 31-1 after exposure to air, indicated that this cloud 


placed in 
incubator days, 


readings on 


was completely irreversible 


| 
] i 
= 
| 
| 
| 
wines to copper clouding 
Vine 
pres 
He of) 
1. Wine N ; No treatment 
| 
i 
i. 
ope. 
h 
Present address: California and Hawaiian Sugar Refining 7 
Corp. Ltd., Crockett, California 


TABLE 1 
Composition of wine No. 31 before treatment 


\fter 2 weeks both wines were still in the same con 
dition as described above and at this time Wine No 
31-1 was filtered until brilliant. Copper and proteim 
contents were determined on the clear-wines; the re 


sults are given in Table 


TABLE 2 
Composition of wines before final cloud formation 


Copper Proteir 


lwo hundred fifty mg./l. sulfur dioxide was then 
added to each wine in the form of potassium metabisul- 
hte. .\fter bubbling nitrogen through each wine for 10 
minutes, the bottles were sealed and placed in a 45° C. 
(113° F.) incubator. In one day a very heavy cloud 
formed in Wine No, 31-1 while Wine No. 31-2 re 
mained perfectly brilliant. After five months Wine No 
31-2 was still perfectly clear. The cloud material 
formed in Wine No. 31-1 was partially reversible upon 
exposure to air as determined nephelometrically. 

Under the conditions described above (i.e., very low 
protein, no sunlight), cloud formation did not occur in 
Wine No. 31-2 even though it contained a large amount 
of copper, a high concentration of sulfur dioxide, and 
was stored at a high temperature for a long period of 
time. This appears to indicate the necessity of protein 
for cloud formation in white wines stored in the dark 
at elevated te mperatures 

In other experiments, protein reduction with potas 
sium ferrocyanide or with the proteolytic enzyme pepsin 
in conjunction with bentonite, were found to be in 
ferior to straight bentonite fining 

Rapidity and thoroughness of protein removal by 
bentonite added in different ways. It has long been 
suspected that the protein content of wine and wine 
stability are interrelated. Preceding experiments have 
shown that bentonite very effectively lowered the pro 
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the fined wine. The following experiment was done t 
determine how rapidly and thoroughly protein is re 
moved from a wine by the use of bentonite suspensions 
len gallons of white table Wine No. 50 (com. 
tion given in table 3) were placed in one 5-gallon bottl 


and tive l-gallon bottles 


\ll lots were made brilliantly clear by filteri 
through Whatman No. 2 paper, before subjecting ther 
to bentonite treatments. The method by which | 
tonite was added and the amounts used, in ter 
pounds per thousand gallons, are shown in ‘Tab 
Suspension of bentonite was maintained by the « 


tinuous bubbling of N. through the wine during 
test. Wine samples were removed after various tit 
intervals, filtered through Whatman No. 2 paper 
analyzed for protein content 

Results indicate that the amount of protein ren 


} 


from any particular wine is dependent upon b 
amount of bentonite added and the method of additi 


Furthermore, the variety of wine ts an important 


TABLE 3 


Composition of white table wine No. 50 


Et} 
I Nit 
Py 
Copper 
Free SO) 
Tot So) 
oH 


in determining the amount of protein remo 
bentonite treatment, as shown in Table 6 

Mixing a 5% bentonite-wine suspension with a sn 
quantity of wine (about 100 ml.) in a Waring blendes 
before adding to the test sample of wine resulted 
better protein removal than when the bentonit 
pension was added directly Phe direct additior 
powdered bentonite to wine resulted in’ the pr 
protein removal. For this particular lot of wine 
pound of bentonite per 1000 gallons of wine wa 
cient for effective protein removal whereas 3) pour 
of bentonite per L000 gallons gave excellent results 
first mixed by use of the blender technique describe 
above. Practically all the protein adsorbed by bentonit: 
was removed during the first half hour after bentonit 
treatment although a further reduction occurred vet 
slowly over a longer period of time. Nevertheless 


11 


small amount of protein always remained regardless 


tein content of wines and also increased the stability of how long the bentonite was in contact with the wine 
TABLE 4 
Effect of bentonite treatment on removal of protein from wine 
Method of te 
Amount of udding ber 
ntonite user tonite! hr hr t hr 7 


JI 
0.2 mg./1 
Total Orgonic Nit $55) mg.1 
78 mg./1 
It 6.6 mg. | 
Total SO mg./I 
Free SO + mg. 
Phos 
2 
i 
| 
\ +5 me. 1 73 meg. iit 
i 
4 
a 
30-4 5 Ib./1 gal l 49 7.5 7.3 6.9 6.5 6.4 
wal $9 19.7 19.1 
$ t l ga +9 5.1 
l Ka +9 3 I 
wal 49 6.4 14.4 11.¢ 10.8 
Wet P ng bentonite 
! reent bentonite suspension to aliquot of wine in Waring blender xed 15 seconds r "ae led t we nder of 
nercent bentonite suspension was poured directly int wine and mixe bubbling nitrowen thr ‘ t. Waring bler 
4 
ty 


COPPER COMPLENES CAUSING 


even when up to 5 pounds of bentonite per 1000 gallons 
Wil vere uscd 
Effect of bentonite treatment on the rate of copper 
clouding during storage in sunlight and in the dark 
at elevated temperatures. .\ description of the wines 
ised and the treatments they had undergone prior to 
use in these tests are shown in Table 5 
TABLE 5 


Winery treatment of commercial wines 


\ 
B 

H N 
BR 

I N 

N 

( t 


\nalyses for total sulfur dioxide and protein were 
portions of each wine sample alter filtering 


through Whatman No. 2 paper. These results are listed 
n columns 2 and 3 of Table 6. Copper determinations 
vere made on all wines but none showed even a trace. 
lwo hundred and ty mg. of sulfur dioxide per liter 
vere then added to the filtered wine samples. After 


TABLE 6 


of commercial wines in sunlight and in the dark before and after b 


Storage 


Be 
t 
I SO. I 
r 
t ed 
t ed 4 
W t, Ps N 1 
( Bla 
Se é 6 
I B 
~ Vert N 
4 
Vert No | Very cl 
4} 
M it Ca i 19 Very cl 
SO N 1 
I t th t 1 ther 
ated 


undoubtedly pr 


IIs 


h each sample for 10 minutes 
s¢ iled ind placed a $5 ( 


wine was fined with ben 

nds of bentonite per 1000 gal 
nite was added as a 5% suspen 
sample, mixed in a Waring 


1 then added to the remaindet 
led through each 
ples were taken at various 


itions, the final values of 


vo hundred 


eo 
ide and six mg./l. ¢ pper were 
ple. ( ir bottles of each were 
113° F.) incubator and out-ot 
\nother series of these ben 
ining 6 mg./l. copper and 


le was placed in brown bottles 
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When similar samples were taken from the 
(113° F.) room and placed in the sunlight, they 
clouded rapidly. It was therefore demonstrated that in 
spite of high copper and suliur dioxide contents or wine 
variety, low protein wines do not form a copper cloud 
in the absence of sunlight even when stored at high 
temperatures for long periods of time. 

Bentonite fined wines in brown bottles stored in the 
sunlight clouded much slower than did the same wines 
in clear glass bottles; certain samples in brown bottles 
did not cloud at all, even though they contained 6 mg./1. 


TABLE 7 


Degree of cloudiness in wines stored in the sunlight 
in brown bottles 


loud detection by Nephelometer 
tyndall beam reading * 
Sylvaner Fair cloud 
Chenin Blar Very heavy cloud Over 10 
OF scale 
Sauvignon Vert (N N ud 8. 
Sauvignon Vert (No Ve faint cloud 11 
Muscat Canelli Fair cloud 48 
Folle Blanche Faint cloud 24 
Semillon No cloud 1 
hese wines were bentonite fined at the rate of pounds per li 
tlions, Then 6 mg./l. copper and mg./l. sulfur dioxide were added 
\ll initial readings were ze 


copper and 300 mg./l. sulfur dioxide. (See last column, 
lable 6.) Sauvignon Vert remained brilliant in brown 
bottles stored in the sunlight for 3 days but clouded in 
less than 2 hours when transferred to clear glass bottles. 

\ Semillon and White Pinot Press wine in green bot 
les stored in the sunlight clouded as rapidly as when in 
clear glass bottles. This indicates that radiation of 
shorter wavelengths is of prime importance in cloud 
formation. 

After 5 weeks’ storage in sunlight Nephelometer 
readings were made on the wines in brown bottles 
(Table 7). Although all of these samples contained 
about the same quantities of sulfur dioxide, copper and 
protein they clouded at different rates. Once the pro- 
tein is removed by bentonite fining, very little cloud 
material forms, and large quantities of wine would be 
necessary in order to obtain sufficient cloud material for 
analytical purposes. None of the commercial wines 
used contained sufficient cloud material for isolation or 
analytical purposes. When a cloud did form, the small 
amount of material present was very finely divided and 
remained suspended throughout the wine. 

Since all the bentonite fined wines containing 6 mg./1. 
of copper and 300 mg./l. of sulfur dioxide stored in 
clear glass bottles in the sunlight clouded within 24 
hours, it was of interest to see if these wines would 
cloud with even more copper but without the additional 
sulfur dioxide. Seven and one-half mg./l. of copper 
were added to 100 ml. samples of the bentonite treated 
wines, filled into clear glass bottles, sealed, and placed 
in the sunlight. The sulfur dioxide content of these 
samples is shown in Table 6, column 2. Sauvignon Vert 
No. 1 clouded within 24 hours and Sauvignon Vert No 
2 in 48 hours, but the others required much longer 
periods of time. It is of interest that these two Sauvig 
non Vert samples which contained the highest amounts 
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of sulfur dioxide when obtained from the winery, 
clouded most rapidly in clear glass even when addi 
tional sulfur dioxide was added. On the other hand, 
when the same two wines were stored in brown glass 
bottles, they were among the last samples to cloud 

Absorption spectra of glass used in wine bottles. 
lhe preceding experiments indicated that sunlight has 
a pronounced etfect on copper cloud formation and that 
the shorter wavelengths of light appear to be the most 
harmiul. Therefore, sections of glass were cut fron 
clear, green and brown glass bottles and the absorption 
spectrum of each determined with the view of obtaining 
an indication of the wavelengths of radiation involved in 
cloud formation. All the glass sections were approxi 
mately the same thickness (4 mm.) and curvature, and 
all absorption measurements were made on the Becl 
man DU Spectrophotometer. The results are graphi 
cally depicted in Figure 1. 

Figure 1 shows that clear glass bottles absorb light 
strongly only below 350 my in wavelength. The green 
glass sections had two fairly strong absorption bands 
in the visible region, one between 550 and 800 my wit! 
a peak at 650 mp, the other between 400 and 500 my 
with a peak at 450 mp. Green glass also absorbed al 
radiations below 350 mp. Brown glass on the other 
hand absorbed all light below 500 my. Since the wines 
in clear or green glass bottles clouded very readil 
whereas those in brown bottles were quite stable, 
appears that radiations of 350-500 mp in wavelengt! 
are the most important in copper cloud formatior 
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Figure 1. Absorption spectra of various colored glasses. 

Che chemical effect of light may be any one of tli 
following, or a combination of the following : 

a. It may bring about a reaction in a system in whicl 
no reaction is taking place. 

b. It may catalyze a reaction already under way 

c. It may change the course of a reaction proceeding 
in the dark with the formation of new products. 

Reducing conditions could be produced by the forma 
tion of various reducing sulphydryl compounds from the 
photochemical decomposition of the sulfur-containing 
substances and by the possible formation of reductone 
like substances from the carbohydrates (4) 
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he literature contains many references to photo ventonite fining all these wines rapidly formed irre : 
chemical reactions involving aldehydes, ketones, sugars, versible clouds, except r ty wines which were ex 7 
protems ind other substances \belous e/ al 1) tound tremelv low 1n initial protein content These same ben 
formaldehyde among the photochemical decomposition tonite fined wines tort completely reversible clouds i" 
products of sugars. Holtz (4) investigated the reaction very readily in the sunlight when stored in clear glass 
of other carbohydrate compounds in the ultraviolet, and bottles. On the other hand, when stored in brown bot 
noted the formation of strongly reducing substances tles in the sunlight, some did not cloud, and others only ; 
Eckstein and Lieber ’) found that proteims like gelati slightly and very sl 
and casein split off ammonia under the influence ot Radiations of 350 my to 550 mp wavelengths appear 
ultra-violet radiation. ‘he irradiation of egg albumin, to be the most active 1 italy zing pper clouding 
according to Wels (/0), resulted in the formation of a The presence of copper in a wine does not mean that : 
reducing material giving the reactions characteristic of the wines will cloud, for wines can tolerate relatively 
the sulphydryl grouy lhe decomposition of cysteine high concentrations of copper and sulfur dioxide if the 
ind cystine by light was demonstrated by Lieben and protein content 1s vet w and the wines are stored 
Molnar (7). Gray et al ?) showed an increase of in the dark. If wines are stored in the light, they can 
sulphydryl compounds in beet with increased exposure still tolerate large an per and sulfur dioxide 
to sunlight. They also showed that sulfur dioxide and if the protein content low and stored in brown 
cystine addition followed by exposure t sunlight also bottles 
resulted in a rapid increase of sulpl yvdryl compounds SUMMARY 
hes fects also took place in the dark after consi 
hese ette a place the K alter ¢ det Anaerobic clouding in table ines, including coppe! 
ibly long I periods ot storay ; 
} 10d cl uding, can be great cCauce r even entirely elimi ] 
Spectrophotometric data relative to the nature o! the nated by employing the wing procedures 7 
tive radiations in wv lacking. but Grav et al 7 
ictive adiation 1 vine are lacking, but ray ef ul | Py per bentonite t rec ce the protein con 
Oe SARS: ONS: TS: tent of the wine to less than 10 mg. per liter 
sing suitable hiters they exposed beer to selected por zz 
<. otorage ol wine 1 row! r red bottles 
tions of the suns spectrum From curves representing 
I > 
1 5 i \ t 
the sunlight reaching the beer after passing through the t , : j 
Iters and the bottle glass, it was evident that the +. Maintaining tl iiur dioxide concentration at = 
radiation causing the greatest activity in forming off the lowest level that good ery practice will ae Ss 
odors in beer (attributed t sulfhydryl compounds ) was permit pia” 
essentially in the blue, violet, or near ultra-violet regions Acknowledgments Fe! 
of the spectrum (3). The radiation wavelengths in the 
The authors are u t fr. Har rg for his valuable 
vellow. red. or infrared were shown to be relatively 
mactive These results parallel those we have found | 
for radiations catalyzing copper cloud formation in LITE! E CITED feet 
win t would appear therefore that it should be 1. Apetous, J. A wie. A. Transformations caused 
possible to improve the composition of the glass used by solar light in the preset f uranium salts and by 
: saltr olet rays rbonvd! es ( pt Ren 
for wine bottles in order to provide even greater light utra-v ra mu i irat my nd | 
pre snow obtained rown or more 
2. Eckstein, H., ANI Cleavage of nitrogen bonds i 
commoat used green bottles. Increased protection fluence of quartz 
should be obtained from a glass having a spectral lamp ill 263. 366 (1933 | 
transmission curve shifted toward the red end of the Gray, P. P.,‘S H. The action of 
sunlight beer mmun., 4, (11 
spect! mm 1 
G40) 194] 
DISCUSSION 4. Hout P. Oxidatior tion effect of irradiated sugar | ; 
Exptl. Pa 182, 141 (1936 fo 
Bentonite fining caused a marked drop in the pro Pati ypu 
( \ } | investigation Of Copper 
tein content of white table wines with subsequent de complexes causing te 1. 
creased susceptibility to clouding in the presence of position. Food In Press rae 
heat, « opper and sulfur dioxide 6. LABorD! J Sur | rification t la limpidité des vins ye 
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itonit 1 ro 11 ) I - | 
tfective educed the pt tein content ol struction of cystine and 
wines from 50-100 mg. per liter down to 2-10 mg. per of cysteine through illuminatior hem. Z., 230, 347 : 
liter lhe variety of wine, the amount of bentonite (1931) 
added. the method ot addition and the time of contact OBeERPLAN, M MI Praktische Erfahrungen beim Stabi 
. lisieren und Schonen mit Bent en, Insbesondere mit 
with the wine determines the amount of protein that Peyote 
with t I Geisenheimer Erde at, We ty., 88 (12), 255-7 
will be removed by bentonite fining. (1952) 
Several commercial wines were bentonite — fined, 9. Voet, E. Die Austallung Eiweisstoften bei der Klarung § 
followed by an addition of copper and sulfur dioxide. ler Weine mit Kali ryan (und Keller nh 
ies did not cloud in the dark at 45°C virtschaft, 10, (5) (6) (i! 
se ines 10 oud in the dark at 4: 
= win 10. Weis. P. The appearance of a reversibly oxidizable sub 
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Gas Chromatography—A New Method for 
The Separation and Identification of 


Volatile Materials in Foods’ 


Monuscript received May 8, 1956 


Wo TILE ORGANIC SUBSTANCES in foods and food 


products, although present in minute amounts, are ot 
great importance since some of them impart the charac 
teristic aroma to the food and, to a large extent, deter 
mine its quality These substances, and other non 
volatile materials which may be converted into volatile 
compounds by appropriate chemical means, may |x 
analyzed by gas chromatography, provided they can be 
isolated in a concentrated form from the nonvolatile 
constituents. The object of this paper is: (a) to present 
a description of a gas chromatographic apparatus and 
its operations, and (b) to describe methods for isolating 
and concentrating these volatiles. 

Most flavors involve taste and odor. Taste, the com 
ponent which we recognize with our tongue, involves 
four qualities ; sweetness, sourness, saltiness, and bitter 
ness. Odor is the other component of flavor. It depends 
on volatile materials which are detected by our olfactor) 
centers 

\lthough a considerable amount of work has beeh 
done on the mechanism of olfactory perception, essen 
tially it remains a mystery. We do know that this sense 
is very acute since there are probably no two pure com 
pounds which smell exactly the same. Our sense oi 
smell is extremely sensitive to certain substances—it 
puts to shame some of the most delicate chemical tests, 
and, in certain testing work, may fatigue and recover 
repeatedly during short time intervals. The sense of 
smell is, however, neither accurately quantitative nor 
analytical ; it is the object of the flavor chemist to reduce 
such aromas to their individual entities which may then 
be described 

Che volatile favors of foods are a complex mixture of 
organic compounds which vary greatly in their amounts, 
volatility, and flavor intensity 
from the food in a variety of ways. The amount of vola 


They may be isolated 


tile constituents will range from a few p.p.m. to several 
hundred p.p.m., depending on the food. (One p.p.m. is 
approximately 1 g./ton.) Unfortunately for the flavor 
chemist, most of the volatile material is of low flavor 
intensity, and contributes little, if anything, to the 
characteristic aroma of the food. Thus, Nelson and 
Curl (7/7) have reported that the composition of the 
volatiles from Montmorency cherries is 97% methyl 
and ethyl alcohols, 3% benzaldehyde, and a trace of 
geraniol; other substances were present in amounts too 
small to be determined. 

Dimick and Makower (5) have found that the vola 
tile flavors of strawberries vary from 25 to 150 p.p.m. 
and have succeeded in separating the volatile organic 
materials into a high-boiling, water-insoluble oil of 


* Presented before the Food Physics Symposium, sponsored 
jointly by the Southwest Research Institute and the Institute of 
Food Technologists, March 1956, San Antonio, Texas. 
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very powertul and characteristic aroma, and a low 
boiling fraction virtually without a characteristic aroma 
and of very low flavor intensity. The amount of the 
aromatic fractions varied from 2 to 8 p.p.m. Thus, from 
100 Ibs. of fruit one might expect to obtain from 0.1 to 
0.4 of this oil. 

These findings are not too different from 
other workers who inve stigated Concord grape juice, 
wine, pineapple juice, and raspberries. ‘Thus, we may 
state with fair assurance that an analysis of total vola 
tiles from a food will vield little information in regard 
to the total flavor of the food 


In the past, analysis of these flavor fractions has 
been carried out by chemists using distillation tech 
niques on a micro scale followed by chemical analysis 


Separations by distillation, even with the most elabi 


rate equipment and pains-taking efforts, usually resulted 


in only group separations ; the higher-boiling materials, 
which may be the most important flavor-wise, were 
badly decomposed and poorly resolved. In our owt 
efforts to distill strawberry oil, using a 50-plate, spit 
ning-band column at 5-mm. pressure, separations wer: 
SO poo! and thermal dat lage so great that this te hnique 
was abandoned, and direct chemical analysis of the 
nuxture was attempted. The hopelessness of this attack 
was evident when this same oil, subjected to a combina 
tion of gas chromatographic separations and chemical 
analyses, revealed the presence of more than 30 indi 

lual constituents. Thus, the development of gas 


] 


chromatography opens the door to the flavor cl 


hemust t 
problems which were heretofore essentially unsolvabk 


Separation and analysis by gas chromatography. 


We recognize two types of gas chromatography: gas 
idsorption chromatography and gas-liquid partition 
chromatography (GLC). Their counterparts are also 


used in chromatography involving liquid solvents. In 
the gas-adsorption chromatography technique, a column 
is packed with a dry adsorbent such as activated chat 
coal; a sample is placed on the column and is blown 
through it by means of a gas stream. The gas stream 
may be saturated with a more strongly adsorbed ma 
terial such as nitrobenzene, and separation occurs as a 
result of differences in adsorption energies. In the gas 
liquid partition chromatography technique (GLI 
the column is packed with a stationary phase of size- 
graded solid particles wet with a liquid of low vapor 
pressure. The substances are eluted from the column by 
means of a gas, and separation occurs as a result of 
differences in vapor pressures over the liquid phass 
This latter method is the one initially developed by 
James and Martin (Y, 70) in 1952 for the separations 
of volatile acids and amines, and it is most applicable 
for the analysis of volatile flavors. 

lo analyze for the acids or bases as they emerged 
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rom the column. Jame nd Martin used a continuous 
titratoy iter, Ix 15) cle eloped L lore gencral 
1] ft trie in the vas 
treal using thermal conductivity cell (kathar 
s the er lifferences voltage were 
detected vhich plotted, as a peak, 
each substance as it e rved from the column 
(ans omatoet 1 ( superlative 
\ apparatus to be di 
( ed, the C1 1) t separate com 
let t este litte ly 5 4° F.) in 
boiling point. Using tl technique. the separation was 
ccomy () ite + meg sample. By 
ting device, neé quantitative 
recover vere cle materials boiling as low as 
27 80.6 The pen recorder makes a_ per 
mane re 1 thr CMICTLCNCE of eacl substance the 
to the mol quantity of 
tv] ihstances 1s 
to th | required for 
thie ence tin ( injection ot 
thre ‘ ‘ timate of the boiling point 
le trom ililor tion curve 
ly 
he ny pow this apparat very high 
sing 11-ft. « n diameter, packed with 
Celit e-ste ure, James and Martin 
esti ted the efficier the column at approximately 
OOO the tic te In addition to its speed and 
ite ¢ ere t nethod separating 
tile substance eat vantage over distilla 
tion mnt t the tvpe tationar pl ase mav be changed 
by pa 0 new ( hic] n effect, gives a 
situation analogous to two-dimensional paper chroma 
togt tw vatet ind met] inol, appeal 
t singk ubstance subjected to separation by 
thie Wicone lunu birt vhen placed ona column of 
(elite Carl t] mixture gave clean reso 
iti 
t be ed taterials 
{ere deohol and esters, 
readil parated though their boiling points may be 
rlenty | 1 ( unple etl nol ind ethyl 
e separated on either the silicone or the Cat 
bowax column, and their boiling points differ by 


proximately one degre \ final great attribute of 
tendency to form 


APPARATUS AND OPERATION 


In Figure 1 is show orking drawing of the ther 
mal conductivit cell vell as details ¢ f the injection 
system, and collection tube. [A material list is also 
provide Figure 1) referring to the various com 
ponents.| In Figure 2 is given a projection drawing of 
the ompleted ip] 

From Figure 1 it is seen that the eluting gas stream, 
heliun it a flow rate « pproximately 40 ml./min.), 
enters the side of the cell block at (8). contacts filament 
(a) bv diffusion, and leaves the block on the opposite 
side. ( This filament is one leg of a Wheatstone bridge 
as shown in Figure 3 lhe helium stream is then con 


ducted to the myector tube (2) thr: ugh a {-1n coppe r 


ment throug] the column \s e 


Is all leg f the Whe iTSTON bridge 


material and. thus. is proportional to the 
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tubing and plastic ectiol sample to be 
inalyzed 1s injected t ol serum bottle cap (1) by 
means of a suitable hypodermic needle rhe sample 
Hows directly ito the lumn with the helium stream 


Separation of components is made during their move 


separated com 


ponent flows over filament (b) the dilution of the 


is filament and 
Filament (b) 
unbalance 
ited b in electron pen recorder 


rainst tin he extent of unbalance 


1s ipproximately prope rtional to the molar amount of 


area under the 


peak described by the recorder. The gas stream then 
emerges from the apparatus at (12), and any organic 


material may be condensed out by means of the glass 


dapter and centrituge tube combination 


Cell geometry and bridge circuit. \s |’atton, Lewis, 


d Kave (12) point out, it is important, from the 
tandpoint of a strong signal output and rapid response 

we. that the gas fl lirectly over the detector fila 
ment rather than t epend on diffusion. We have 
not observed an objectionable flow sensitivity by this 
method even at ehest sensitivi 


Che bridge circuit and controls, as shown in Figure 3, 
onsists of a coarse (1) and fine (2) zero adjustment ; 


laments, type M/TT (Gow-Mac 
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Figure 1. Detailed working drawing of thermal conductivity 
cell with injection device, collecting tube, and filaments. See 
material list for details. 

Material List 
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Figure 2. Projection drawing of assembled GLPC unit show- 
ing thermal conductivity cell, column, injection device and col- 
lection tube. 


WHEATSTONE BRIDGE 
CIRCUIT 
men Filament 
om 
— 
500Nn 
p2a 


Recorder 


Figure 3. Wheatstone bridge circuit with coarse (1) and 
fine (2) zero adjustment, and voltage divider for sensitivity 
selection. 


Instrument Co., Madison, New Jersey),” approxi- 
mately 20 ohms; two fixed, 10-ohm resistors ; a voltage 
divider permitting a range of sensitivity of 2, 4, and 20 
mv. full-scale deflection on the recorder; a= milli 


ammeter of 0 to 300 ma. range; a 2 


5-ohm variable re- 
sistor; a strip chart, electronic pen recorder with a 
sensitivity of 2 my. full-scale deflection, and a full-scale 
pen speed of } Set 

The filaments operate at a current of 138 ma. With 
this current, the temperature of the filament wire is 
approximately 100° C. above ambient. Since the fila 
ments are thermally sensitive, it is necessary to shield 
the brass extension tubes (13) above the lid from air 
currents ( Figure 1) 

Injection and collection. The injection system shown 
in Figures 1 and 2 was arranged so that a sample could 
he placed directly onto the column at approximately the 


It is to he rstood that the products of these companies 
ire not recon d over those of any others engaged in the 
same business. but their names are furnished for the convenience 


and information of those interested 
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same temperature as that of the bath. As discussed by 
Pollard and Hardy (73), a high injection temperature 
is important in the interest of obtaining maximum plat 
efficiency. The injection also is made in front of the 
gas stream to insure a complete and rapid transfer of 
material to the column. The glass injector tube serves 
as a thermal insulator which protects the rubber serum 
bottle cap 
Material with a boiling point as low as 27° ¢ 

condensed almost quantitatively with this collectior 


can he 


device using Dry Ice-ethanol as the coolant. In some 
instances, the formation of noncondensable fogs will 
give lowered recoveries Recoveries of greater thar 
90% were made when 40 microliters of isopentane, 
methanol, and ethanol were injected. \ sample chang: 
is made, when the recorder returns to a minimum value, 
by removing both the glass adapter and tube and re 
placing them with clean parts. The tube and adapter 


are centrifuged for about 2 minutes, an action whicl 


causes the fraction to collect in the centrifuge tube. .\ 
sample change requires about 10 seconds 
Column packing. In the interest of compactness 


we found that.use of a coiled tube served very well as 
a column. Packing material was prepared as described 
by James and Martin by mixing, by weight, 2 parts oi 
size graded Celite with one part oil (9) \ selected 
length of '%4-in. copper or stainless steel tubing 
clamped in a vertical position, plugged at the bottom 
with glass wool, and attached to a vacuum source. As 
the tubing was vibrated by a hand-massage vibrator, 
the packing material was fed into the upper end of the 
tube through a glass funnel. When further settling 
the packing could not be detected, the column was 
wound on a mandrel and attached to the rest of the 
apparatus. A column of a length greater than 10 it. | 
not appeared essential for most work. Although the 
plate efficiency is greater for a longer column, the in 
crease in pressure drop and residence time imposes a 
practical on the length 


EXPERIMENTAL 

The choice of the stationary phase (substrate) used 
in the column packing is of utmost importance. The 
substrate should have a very low-vapor pressure at 
elevated temperatures and he stable thermally. W« 
have found a silicone oil, G.E. SF96-40, and a Car 
bowax “1500” Union Carbide and Carbon, to be most 
practical. They complement each other ideally in sepa 
rations involving heterogeneous types of materials 
Table 1 shows the relative time for ethyl alcohol, ethy! 
acetate, methyl ethyl ketone, n-heptane, benzene, and 
water to move through 10-ft. columns of silicone and 
Carbowax. The temperature of the column was 150° C 
and the helium flow rate was 62 ml./min, The 2 pairs, 
water-ethanol and ethyl acetate-methyl ethyl ketone, 
were not resolved on the silicone column but could be 
resolved on the Carbowax column. The great difference 
in the characteristics of both columns is shown by the 
residence times of water and n-heptane, whereas ben 
zene appears to have approximately the same vapor 
pressure relationships with each column 

The Carbowax column also appears to have the 
ability to separate unsaturated compounds from_ the 
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TABLE 1 


Residence times for Carbowax and Silicone columns 


Residence time 
B 
~ Cart VAX 
{ 
Mit Mir Sex 
Et 
Et \ 
Ml 
He 
Wat 
( ( im flow rate, ¢ ml. /mir 
saturated, which may be unresolved by the. silicone 


column, In strawberry oil (3). for example, we found 
the pair, n-hexanol and trans-2-hexenol-1. to be un 
resolved by the silicone column. On a 5-ft. Carbowax 
lumn, however, this pair was resolved completely. 
Samples were collected and identitied by infrared spec 
tra and melting points of appropriate derivatives. 
Calibration curves were prepared from known alco 
ols and ethyl esters, for both columns at various bath 
temperatures, by plotting the boiling points of each sub 
stance against the logarithm of the residence time. In 
ligures 4 and 5 are shown typical separations of n 
alcohols and ethyl esters on a 10-ft. silicone column at a 
bath temperature of 150° ¢ the helium flow rate was 
#2 ml./min. In Figure 6 are shown the calibration 
curves made from these data. A close approximation 
of the boiling point of an unknown may be made from 
ese curves if the unknown 1s an alcohol or an estet 
By submitting the compound to analysis on both. the 
Carbowax and silicone columns and noting the relative 
residence times (as shown in Table 1). its type Is re 


led approxmnatel 


Volatile Flavor Separation and Concentration 


Distillation and extraction. |’robably the most com 


Hin means of set irating thre volatiles tron food 1s by 


ome for of distillation, Our own work on the re 
cover ind concentration of volatile strawberry flavor 
ite the rroacl 2) 


The fruit is first transformed into a puree which ts 
pumped inte a vacuum flasl evaporator (4) \pproxi 
| ALCOHOL SEPARATION 
Column Type Silicone 
Somple Size 30 Microliters 


Bath Temperature 150°C 


epto 
€ 
= 
E 
n-Hexano 
entan 
~ n a to 
f "30" n-Propanol 
= r Pip 


Figure 4. n-Alcohol separation C, to C, showing initial air 
pip and retention times for alcohol peaks. Silicone column 
(length 10 ft.), gas flow 62 ml./min., bath temperature 150° C., 
sensitivity 20 mv. full scale. 


Y \ NEW METHOD 


35] 
ESTER SEPARATION 
Column Type Silicone 
Sompie Size 30 Microliters 
>29 Ethyl n-Heptoate Bath Tempercture 150°C 
- 
2s} + 
52 
\ 
hy aprocte 
c 
10 — 0 Ethy! a-Velerote 
= 5 50° Ethyl n-Butyrote 
—= 3' 30° Ethyl Propionate 
Ar Pip 


Figure 5. Ethyl ester separation C; to C, showing initial air 
pip, trace of water, and retention times for ester peaks. Same 
conditions as in Figure 4. 


CALLIBRATION 


n-Alcohols 
60} Ethyl Esters 
Column 
40} Bath Temperature 
Flow Rote 6 
——+ 
® 
$2 
= 
Ethyl! Ester 
— + + 
s 8 
y, 
6 + } +—— + “ 
4 +4 4 
| | 
+ - + + 4 
| 


Pont Degrees Centigrade 


Figure 6. Calibration curves for n-alcohols and ethyl esters 
from Figures 4 and 5 plotting log of retention times vs. boil 
ing point of compound. 


inately 40% of the water is removed by evaporation at 
a temperature of 38° C. (100° F.). The water vapor 
and the volatile flavors are condensed by ice water and 
Dry Ice traps which precede the vacuum source. Thus, 
it is possible to separate the flavors from the heat- 
sensitive fruit solids, at high speed and low temperature, 
and a minimum of so-called “heat-generated flavors” 
re formed 

It should be emphasized at this point that all of the 
flavors will not be recovered 


rests have shown that 
the low-boiling materials (below 100° C.) will be dis- 
tilled over, almost quantitatively, with the water vapor. 
lhe high-boiling substances, boiling up to 280° C., are 
another matter. Almost always, these substances will 
be only partially soluble in water, and, therefore, will 
iorm heterogeneous azeotropes. As such, they will dis- 
till over with water since the azeotrope boils below the 
temperature of water. Such azeotropes, however, gen- 
erally boil only slightly below the temperature of water, 


and good recovery cannot be expected using a system of 
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low plate efficiencies such as a flash evaporator. Tests 
the authors (4, 5) using phenol, which 
09.6° C., showed that the 


f concentrating the 


conducted by 
forms an azeotrope boiling at 
flash evaporator was incapable o 
phenol, and recovery was only as great as the percen- 
tage of water evap rated. Thus, expected recoveries of 
the high-boiling flavoring substances may not be sig- 
nificantly higher than the percentage of water removed. 

With this in mind, a high-plate efficiency, continuous 
feed. distillation column (6) was designed for the con- 
centration of the dilute aqueous flavor solution obtained 


from the flash evaporator. With this still, a concentra 


tion of | 
fold could be achieved without appreciable loss. 

he final step in removing the volatile flavors from 
the concentrated aqueous flavor solution was a liquid 
continuous extraction with isopentane. The 


Jhenol or strawberry essence to many hundred 


liquid 


choice of this solvent was fortunate, not only because of 
its low boiling temperature (which facilitates its subse- 
quent removal from the volatile flavor fraction) but 
also because it will not extract ethyl alcohol from a 
water solution. This then solves the problem of sepa 
rating the large amount of ethanol usually occurring in 

latile food flavors from the remaining components. 
Removal of the isopentane by distillation is a simple 
matter, and the product is ready for separation by gas 


the vo 


chromatography. 

Other concentration procedures are used and will be 
described briefly. Ether extraction is very often em 
ployed in final extractive steps such as removal of 
flavors from concentrated aqueous solutions or from 
on which the substances have been adsorbed. 
Coppens and Hoejenbos employed direct ether extrac- 
tion for separating the volatiles from strawberry juice 
(1) and raspberry juice (2). These workers were able 
to identify many of the flavor components in this way ; 
however, extracted waxes from the juices were diffi- 


charcoal 


cult to manage. 

By using activated charcoal to adsorb the emanations 
from apples in a storage plant, R. E. Henze (8&8) was 
able to recover several pounds of water free essence by 
ether extraction of charcoal. The volatiles from onions 
and garlic have been ac cumulated in substantial amounts 
at a dehydration plant (7) by this same procedure. 

Sweeping the food with a gas stream and recovery of 
the volatiles from the gas by condensing with Dry Ice or 
liquid air is a popular method for flavor recovery be- 
cause of its simplicity and lack of thermal damage to the 
food. Adrienne Thomson (78) has carried out con- 
siderable work on the volatile substances in apples. 
She collected the volatiles in the manner mentioned and 
separated them from any water by ether extraction. 
Reichstein and Staudinger (75) report an effective con- 
centration of coffee flavor by vacuum distillation of 
roasted, dry coffee. More than 70 substances were re- 
ported to be separated and identified from a very heat 
labile, yellow ol obtained in this way. 

Many flavors from plant materials such as mint, 
citrus peel, lavender, flowers, leaves, etc., may be col- 
lected by steam distillation. These essential oils are 
in such abundant proportions and low solu 


gene rally 
bility 


that they can be collected merely by separating 
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them from the water distillate 
in soaps, perfumes, cosmetics, ete., are not generall 


These materials, used 


] 


considered as part of food flavors, although some citrus 


oils pressed from the peel are being used for restoring 


flavor to citrus juice concentrates (17). 
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The Ascorbic Acid Content of 
Sauerkraut‘ 


D RING THE FERMI ATION of sauerkraut, the acids 


protect tl 


produ t from the growth of undesirable bacteria, but 


ilso ] luce a low « Vee! tension, favorable to ascorbi 
cid stabilit Pedersor Mack. and Athawes 
showed that ascorbic d was retained during fermen 
tation but decreased after active fermentation was com 
pleted They found that 53 samples of raw kraut 
pproximately one n h old contained 5 to 51 mg. of 
iscorbic acid and averaged 31 mg. whereas older kraut 
held 7 months or long eraged only 10.3 mg. Simi 
lar results were obtained with canned kraut. Pederson 
ind Robinson observed losses of ascorbic acid in 
canned ut during ve wht were attributable to 


rt (7), it was noted that the quality 


| prey us repo! 

f sauerkraut is influenced to a large extent by the salt 
acid t \nalyse ascorbic acid were made on 
1 e sample t used in that study as well 
as on on sample nown history obtained in 
stucli temperature effects 

Methods of analysis are those described in a previous 
SURVEY OF COMMERCIAL KRAUT 
he 217 samples of canned kraut were graded i1 

1953. 1954, and 1955, by members of the National 
Kraut lackers’ .\ssociatio ind representatives of the 
leruit nd Vegetable Process Foods Branch, U.S.D \ 


RBIC ACID CONTENT OF 2 
ANNED SAUERKRAU 


7 SAMPLES 
T 


0-50 51-10 201-25 251-30 301-35 

ASCORBIC ACID CONTENT (MGM. PER 100 GRAMS) 
Figure 1. Ascorbic acid content of 217 samples of canned 
sauerkraut. 


(of these, 3.7% contained more than 30 mg. of ascorbic 
(Figure 1), 57.6% of the samples 


showed a content above 15 mg. and 11.1% contained 


N 1037, New York State Agricultural 
University, Geneva, New York 


Carl S. Pederson, Joanne Whitcombe, 
and Willard B. Robinson 
New York tate Agricultural Experi 


University 


ment otatior rnell 


\ g neral relationship exists between the quality 
itings accorded these samples and thet ascorbic acid 
ntents. Correlat een the tal scores and the 
iscorl cid, althoug vas statistically significant 
1 N20), J e 11 samples in 1955 
ontaining less tl 10 me scorbic acid, 5 were 
ited below &5 in qualit score \ among the 50 
samples contal oe 15 mg r more only & rated below 
SeVeT i] eve re given a poor score 
Such | its n ef other respects 
uch as greenness y lt | ratio, or off-odor, 
efects whicl dl not necessa iffect the ascorbic acid 

ntent lhe great t te asc rbic acid 
s not surprising t . attributed to 
initial ascorbie acid tent of the raw cabbage or cet 
tain differences in handling 


EFFECT OF TEMPERATURE AND STORAGE 
BEFORE CANNING UPON ASCORBIC ACID 


of conditions. 


Sauerkraut is packed under a variety 
Most kraut is produce the Northern states and in 
the fall of the year bemperatures thre ughout the sea 
son are most variable. In 1953, average daily tempera 


tures in New York State ranged from 24° F. to 85° I 
during the cutting seaso1 Lhe te mperature of the cab 
bage when it is broug! will be about 
the same as the air temperature in the field from which 


it is obtained is stored in bins for 


day or tw or ss, temperatures will not 
change much. Cabbage temperature, particularly after 
shredding, will tend to approach working room tem 
yx ratures If cold bhage is taken to heated factory, 
i rise of several degrees 1 occur in the cabbage dur 
ing trimming, shredding and packing. After packing 
in a vat. temperature changes are very slow. An aver 
we of only 1° 1] hange was noted during a 3-day 

> 


period among several vats studi¢ 

In order to determine whether any of these differ- 
ences in handling of cabbage and sauerkraut may affect 
bic acid, a study was made of 


the retention of ascorb ici 

krauts canned from vats of known history. Available 

were fairly accurete records of filling time and tem- 

perature, rate of fermentation, and time of canning. 

This study comprised 71 tanks of kraut of the 1953 and 

1954 seasons. In addition a number of samples were 
| ry of which were less 


inalvzed from tanks, the 


complete. Samples of canned kraut from many of these 
vats were analyzed for total acid, salt, and ascorbic acid. 
\ comparison of the results with other pertinent data 
reveals some of the reasons for differences in ascorbic 


icid among canned krauts 
The ascorbic acid content of canned sauerkraut was 
length of time in 


was found to be influenced by the 


storage before canning, the cabbage temperature at the 
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time of filling the vats, and the temperature of vat 
rooms 

\mong the 71 vats canned from 3 to 97 weeks after 
ascorbic acid of the canned krauts varied from 


filling, 
Analysis of these 


0.2 to 32.0 mg. per 100 g ( Table 1). 


TABLE 1 


Comparison of ascorbic acid and age of kraut when canned 


se of Age of 
kr ~% whe Ascor kr ~ when | Ascorbic kraut when | rbic 
anned acia canned acid |} canned acid 
ecks ma. weeks ma.{100 g. weeks mq./100 
124 g 11.1 
) 8 18.4 33 0.2 
g g 3.7 8.1 
5. 37 13.6 
9 
19.9 +) 6.7 
40) +f 
0 
g 0 
13.6 9 
$5 14.4 
45 
1.0 46 6.9 
4.5 48 
11.9 49 
17.8 11.3 
12.6 60) 1.6 
0.5 60 10.6 
| 13.2 7 4 
6 
data reveals a general relationship between ascorbic 


acid content and age of the kraut when canned. Thus, 
these canned when 3 to 10 weeks old averaged 14.4 mg., 
these canned when 22 to 40 weeks old av eraged 8.8 mg., 
and those canned when 40 to 49 weeks old averaged 4.9 
lhe variation in ascorbic acid 
canned is par- 


mg. of ascorbic acid 
hetween samples of the same age when 
tially due to the temperature 
Specific temperatures of the fermenting krauts were 
impossible to obtain since they are affected by the tem 
peratures of the storage room and the cabbage when cut 


Variations occur within different parts of the vats 


However, selecting 
Four of the vats of kraut canned between 3 


a few examples, relationships may 


he noted 
and 10 weeks were known to have averaged over 65° F 


They yielded 10.8, 3.8, 3.8 and 12.1 mg. of ascorbic 
acid. In contrast, one tank, averaging hetween 37 and 
10° F.. contained 20.0 mg. after 10 weeks. Similarly 
the 5 vats filled between 55 and 70° F. and held 22 and 


10 weeks vielded 2.8, 4 5, 0.5, 0.2 and 3.9 mg. of ascor 
hic acid. considerably below the average ; in contrast the 
6 vats in this age group filled at about 40° F. vielded 
13.6, 4.8, 1.0. 13.6 and 10.7 mg. The two sam 
ples in the next age group, 40 to 49 weeks, that vielded 
144 and 10.3 mg. were packed when the temperature 
was well below 40° F. The other samples were packed 
in warmer weather ( Table 1). 

Other series only partially reported in Table 1 be- 
¢ insufficient temperature information include a 
f samples obtained in 1953 from factories main 


12.8 


cause © 
series of 
taining nearly ideal temperature conditions for workers, 
Except for the krauts canned within 
of fermentation, ascorbic 


that 1s neat 70° F 
a short time atte completion 
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acid contents were low. Thus one series which | 


fermented rapidly was canned 5, 6, 4, 4, 3, 4 


weeks after packing and yielded 204, 21.4, 15.6, 12.2, 


had 


and 6 


12.4. 11.1 and 5.0 mg. ascorbic acid, respectively. .\ 


before can 


Q4 


second series was held 3 months or more 
ning. They showed the low values of 5.4, 
2.4, 2.3 and 10.6 mg. 
from a vat packed on the coldest day ot 


2.2, 3.8 


the mont! 


The last sample was obtained 


] 


Another vat packed on this same day but canned still 


later yielded 12.1 mg. 


after 5 months yielded only 4.8, 2.8, 8.0 an 2.8 mg 


ascorbic acid. 


\ third series of 4 vats canned 


In 1953 four vats filled within 5 days, all at a umttorm 


temperature of 60 and 65° F. were canned 5, 6, 11 an 
14 weeks later. They showed 21.4, 204, 
3.8 mg. of ascorbic acid, a progressive decrease 
Four other tanks packe d witl 
and 21¢ 
] 


witl 
increasing storage time. 
in a 3-day period and canned after 39, 43, 
days, showed a similar decrease with storage time viel 
ing 12.2, 12.4, 11.0, and 0.5 mg.. 
tively. Among 5 tanks held until June, 1954, to demor 
strate the effect of temperature of filling upon ase: rb 
acid content, two tanks, filled when the weathet 
2 and 0.5 mg., of 


ast orbic id, resp 


warm, contained only 0 ascorbic acid 
The other three, packed in the cold weather of N« 


ber 5 and 6, and December 16, contained 13.6, 1.0, and 


13.6 mg., respectively. The low figure of 1.0 mg., ts the 


only marked exception to the results obtained. For thi 
particular sample, the cabbage used was extremels 


and many outside leaves frozen when trimmed. Fer 
mentation proceeded very slowly and the quality t! 
canned kraut was poor. It 1s suspected that a fault 


early fermentation occurred \ slow fermentatior 


would delay the development of low oxygen 
and thus allow early oxidation of ascorbic acid 


tens! 


Comparisons of average daily temperatures 


irom tf 


with the ascorbic acid contents of cans of kraut tt 


vats in one factory (Figure 2) 
of temperature. With one exception (dotted line 


of these krauts were canned from 249 to 340 days atte 
filling the vats. Note the low ascorbic acid value 
TABLE 2 


Destruction of ascorbic acid in processed sauerkraut during 
storage at different temperatures 


Storage time As 


Storage temperature 


jays my 


10.8 and 


demonstrate the eftect 
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Figure 2. Comparison of average daily temperature with 
the ascorbic acid content of kraut from 14 vats. 

Vertical lines represent the ascorbic acid content in kraut 
from the tanks packed on the designated dates. Broken vertical 
line from another factory 


igure 2, of kraut packed on October 2, 5, 11, 13, 14 
and 15, 22 and 23, as compared with the higher values 
of krauts packed after the cold weather of October 7 
and 9 and November 3 to 10. The latter high values 
were followed by a lower value for kraut packed follow 
ing the next warm weather, November 1&th. In part, 
an inverse relationship between daily air temperaturs 
on the day previous to filling the vats and the ascorbic 
acid content was observed. The low values observed for 
kraut packed on October 22 and 23 are apparently con 
trary to the usual results. Possibly, if more information 
were available, they could be explained 

ffects of length of storage time before canning upon 
ascorbic acid retention are shown in the early October, 
1954 group (Figure 2). With one exception these 
krauts were canned from & to 9 months after filling the 
vats. The one exception, a vat of kraut canned 60 davs 
after filling ( Figur dotted line), contained 23 me., 
of ascorbic acid, i.e., more than twice the values of the 


\nother vat of 


krauts held for the longet periods 
kraut in this factory, cut 3 weeks earler, but canned 


when 65 davs old, contained 18.4 mg 


RETENTION OF ASCORBIC ACID IN 
CANNED SAUERKRAUT 


lo study the retention of ascorbic acid in processed 
kraut during storage it is essential to follow a specific 
lot of kraut from start to finish. A number of glass jars 
packed from a single lot of kraut were divided for stor 
age at 7 temperatures, 34°, 45°, 65°, 89°, 98°, 110 
and 130° F. The original kraut contained 19.3 mg. of 
ascorbic acid. After storage at 130° F. for one and 8 
days, only 13.2 and 4.6 mg. were retained; therefore, 
losses were 31 and 76% \scorbic acid retention was 
ints were reduced 
after 42, 53, and 159 days to 12.1, 10.4, and 5.3 mg., 


representing losses of 37, 4 


somewhat better at 110° F., but am 


and 72%, respectively. 
Losses at 98°, 89°, 65°, and 45° F., were increasingly 
smaller, so that after 159 days storage losses of 40, 37, 
23, and 16%, respectively, were observed 


SUMMARY 


\nalysis for ascorbic acid has been made upon 217 
cans of sauerkraut graded by experts as well as a num 
ber of samples from vats of kraut of known history 

The 217 canned krauts vielded ascorbic acid contents 
from 35 mg. down to less than 1.0 mg. per 100 g 

The evidence on the ascorbic acid values of kraut 


canned from vats of known histories indicates that tem 


perature of filling vats and storage time in vats have a 
marked influence upon the ascorbic acid content. 
Similarly, temperature and storage time of canned 
krauts are important factors in determining retention 
of ascorbic acid 
Obviously, a pack sauerkraut with a higher aver 
age and more uniform ascorbic acid content could be 
attained if more attention were given by the packers to 


temperature and time effects 


if ! { ) 
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Factors Affecting the Retention of Tere) eee 
Manuscript received May 22, 1956 


Pare \ AND CAYENNE PEPPERS are harvested with EXPERIMENTAL 
in a few months’ time in the United States. Since it rhe varieties of peppers tested were grown by the Horti 
may be many months before the dried ground product ture Department of the South Carolina Agricultural | 


reaches the homemaker, the problem of loss of red color ment Station at Clemson during the years 1950 through 19 


inclusive. The varieties included Louisiana sports, long cayen 
during the necessary storage period is one of im 69A, Hontanka, P. I. 159-263, P. 1. 194-881, Jalapino, “Seed 
portance less” cayenne (a sterile type) and “stock,” a mixture of variou 

The pigments present in paprika have been investi strains of cayenne 69A of the 1950 crop. “Seeded” cayenne 
gated by Zechmeister and Cholnoky in a series of was cayenne 69A with the seeds removed before grinding. The 
papers. The main pigment was found to be “capsicum st 
red,” a mixture of esters of capsanthin, capsorubin, paprika import from Spain” 
zeaxanthin, eryptoxanthin, and other carotenoids: B in 1951 and 1952. was used. 
carotene contributed to the color to a lesser extent. A Che whole peppers with the stem end removed were dt f 
small percentage of these carotenoids in non-esterified 100-120° F. and ground to a fine powder. Care was tal t 

; form was also found. A brief summary of this work is ssure that only pods free from disease and other defect 

Cholnoky im discussing Hungarian paprika, ime cultural treatment 
which mav include as many as five harvests. stated that he Pee Dee area of South Carolina, pepper gt 
the first pr ki ¢ was considered to be the most valuable low the practice of picking at one time all peppers 
©n analyzing several varieties of paprikas for two tully colored and following this practice until frest oe 
vearly harvests, he found that with one exception, the ef the crop wae used unless off 
total color was higher for the first harvest than for the nee sae me peppers showed color loss by fading 
second, Capsorubin and capsanthin, whose esters were appear bleached, while others showed color by t 
the main source of red color, were present in the brown, a comparison of the solid peppers was not feasibl 
greatest amount in the first harvest. Carotene and Ftl nol solutions of peppers are widely used in th 
The 8% coler loss noted over a 12-month storage ts of paprika a a tenoid esters ich ar 
period was distributed among the various carotenoids in petroleum ether but are much less soluble in etha 

Brown (1) showed the pigment of “Perfection” #, 5). It was necessary to take a comparatively larg 
pimiento to be capsanthin. Georgia workers (3) found t the aged pepper in order to get a representative 


Furthermore, ethanol solutions are not suitable for chr 
that the carotenoid pigments of dried pimientos were 


tography \tter extraction, the residual pigments of t 
destroyed “rather easily” by oxidation. This could hb: colored pepper were very unstable under the further mat 
prevented, in part, by storage at 40-50° F. in HS on tion necessary when cthanol is used. Hexane, a widel 
by addition of ascorbic acid, or by a combination of carotenoid solvent — found to remove the color " 
both, but not by storage in hydrogen des 

. of the peppers were found to be very stable in hexane, 90 t 

Van Blaricom and Martin (77) found considerabl 100% heing retained at 25’ C. for 12 months. irrespective of t 
variation in color retention with different lots of pepper comparative color stability f the original solid variett« Only 
on aging. Treatment of the raw pod pepper in various vhen the peppers were at least 70% discolored did their hexan 
ways before drying did not retard subsquent color loss arate ubsequently lose color and then only Mowly renter 

A color as indicated by the hexane extracts followed th 
Phe type of ce ntainer in which the dried pepper was color of the peapers aa determined vieuslly. 

stored did not aftect color loss (10). The location in (One-gram representative samples oft the dry ground pep] 
which the pepper was grown, or the kind of fertilizer were shaken with three successive 75 ml. portions of hexane 
used could not be correlated with differences in color over a 24-hour period m a mechanical shaker. The last portios 
stability (77). No relation between rainfall during the colored ombined 
xtracts were made up to 250 ml. and an aliquot taken for th 
growing season and color stability was found (7) colorimetric reading. A one ml. aliquot diluted to 10 ml. witl 

Several suggestions as to the cause of differences in hexane gave a range suitable for most of the peppers as receive 
color stability were offered. In the present paper these \s discoloration proceeded, the aliquot was increased. For very 


7 ade peppers, al liquot od Was neces 
factors al ny with others were investigated, using sey taded pep ants f 10 ml ith 1 ilution wa 

sary. Comparison was made to 1 N potassium dichromat 
eral variett sicum Jrufescens, in an attempt t tion in an Evelyn photoelectric colorimeter with a filt 


determine which factors were most. significant in $10-474 mu range. Capsanthin, capsorubin and zeaxanthin, a1 
causing discoloration Their identification would indi their esters so far as they are known, have their strongest 
cate ways in which discoloration could be minimized absorption maxima in hexane in the upper part of this fil 

and also night serve asa quick test to determine, at the Saco ‘ Ir prelimit wits chromatographi studies, the greatest 


ibsorption of the pigments of the newly harvested pepper and 


time of harvest, which strain of pepper would readily paprika, after the ester linkage was broken, was found in thi 


discolor, range. Some of the pigments of peppers discolored by agit 
other treatments exhibited absorption maxima whict 
* Technical Contribution No. 225 from the South Carolina 
\gricultural Experiment Station, Clemsor Supplied by The MeCormick Company, Baltimore, M 


— 
or 


nent i per u 
ide filt 
t phvli int vl 
irot i il t i! 3-carotene in the hexane 
extract i 1 ive pepp m kt ample 
vas det method tor se ition betwee 
oD metha ind in epiphasic layer containing 
t carot ine t ters and pophasic layer 
tal t ‘ init is employed The ester 
‘ rently sa milarly separated from tl 
iré Deta cation of the p t wax 
per are given by Zechmeister \fter chromatography 
‘ tem i ce by its absorpti spectrum with a 
Beckman DI pectroy { 
Phe ( ere kept i elf in the laboratory, out ot 
rect it room ten ture (circa 25° ¢ in a retriger 
it (circa ( ind thator at 37° (¢ Sample eT 
ik t ¢ 0-day tervals; ot 
il / i\ ry il 
\l st t 1 | ati 100 ( tor 
f | 1 ‘ t by cont t extracti 
Va i iti ( trat tur and fat 
t ta ith tl ime varietie 
t vive tables and 
irvest. 1 re confirmed 
RESULTS 
hie percentage or tention of some of the va 
rieties on a is shown in Figure 1. S indicates 


paprika which was harvested when the pods were fully 
colored but still succulent. D indicates paprika which 
\ irvested te the pods had stayed on the plant 
unitii the were shrivele ind dried \lthough exact 
percentage retention varied from year to year, this same 


general relation of one to another was main 
tained 
Initial composition of peppers in relation to loss 


of color on aging. [hie varieties tested provided a wide 


range in initial color concentration, in moisture and 
crude fat content, and in color stability. The intensity of 


the initial color was not correlated with the ability of 
the peppers to resist discoloration on aging. Similarly 
rcentage of moisture or of crude fat was not cor 
stability ( Table 1) 
was found for the 


the 
related witl color 
extremes 


lack of correlation 


in color itv of a series of 80 strains of the same 
variety of cayenne pepper (Table 2) 
Whereas high fat 


content with 
tability in 


mav be associated 


some samples, it is not an indi 


high color 
ation as such of the ability of a strain of pepper to 
Within either the i 
retention, or that 
entage color retention, the percentage of crude fat was 
stability. 


retain its color group showing 


highest color showing lowest per 


not correlated with color Furthermore, 


NTION ©) RED COLOR IN PEPPERS 309 


~ 
\ 4-88 
\ 159-238 
| \ “4 


Figure 1. Loss of color of different varieties on aging in bot- 
tles at 25° C. 


strains with the same crude fat content could have a 
difference in color retention of 50% for the same period 
ot storage 

Fractions of pepper pigme 


] 


nt. lhe ester fraction 
comprised by far the ma part ot t 


he color { lable 
There was no correlation between the initial concentra 
tion of anv one ot the { ur pigment classifications and 


TABLE 1 


Color stability of varieties of peppers as related to initial color, 


moisture and crude fat content 
Color 
| tention 
\ Moist ( e fat ter 
months 
t 25° C, 
I 7 78 
( 45 
~ ) 43 
Car D 46 
M D 
M 18 
( S 18 
M 0 
I 
col tability on aging. S ration of the pigment 
nie StabDl \ ) aging eparation ) ie 


fractions after aging was complicated by the get eral 
aged peppers to any 
re to recover 100% 


Taking this 


instability of the pigment of the 


treatment, evidenced here by a tailu 
of the 


into account, it can be said that no one classification 


color in the sevet ations. 


disappeared entirely at t f aging at which these 


samples were taken. 


TABLE 2 


Initial color, moisture, and crude fat content in relation to the extremes in color stability of 80 strains 
of cayenne pepper 


{ t itte 
4 t { 
strains 

k T \verage 

The ten highest it r retent 6 75.5 65.3 
The ten lowest i: lor retentior 13.2-25 19.8 


I M ( 
Rai Average R \verag Range 
KoCrO ts 
»76-.5 81 6.0-8 6.8 4-17.6 
2-.49 83 7.9 7 ) 11 


FACTORS AFFECTING THE 

\ | : 

{ 

| 

| 

| 
| 

ide fat 4 | 

% 
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TABLE 3 


Fractions of pepper pigment of 1950 peppers 
Percent of total color of the hexane extract 


Carotene B-carotene 


ree st 
\ t Ester non- mg./ gram 
xanthophyll | xanthophyll ' 
saponifiable dry pepper 

Lowisia 

New 8 

) 
Long 

Ne 26 12.7 5.0 

\ r 67.8 4 1.2 

New 87.8 9.2 

\ 5 1.5 
Stock 

New 4.2 

Aged (¢ ¢ 1.8 
Paprika Ca 

New 18 74 4 5.7 

Awed 64.7 0.97 
Paprika 1-M 

New 12.1 77.2 10.7 13 

\ged (30.8% 7.9 1.5 | 7.2 0.97 

Percent of tota left after months of aging at 25° C 


Effect of Various Storage Conditions on Color Retention 

Light. (sround cayenne and paprika peppers were 
stored in glass bottles and in tins* at 25° C. for 10 
months. Direct sunlight was not allowed to strike the 
samples. No significant difference in color retention 
between samples in the two containers was noted. All 
the samples in bottles showed surface bleaching after 
several months of storage. This was not indicative of 
color stability 
inner surface stayed bright for many months. With the 

olor-unstable samples, internal fading was soon ap- 
parent. The color of the samples in tins faded uniformly 
with time. 

Air. Samples of the dried ground paprikas and 
cayennes were stored in Kraft paper bags to allow free 
and at 25° C. 
to be definitely poorer in color retention over a 10- 


With the more color-stable peppers, the 


access of air, at 37° ( These were found 
month period than the same peppers stored in stoppered 
glass bottles. 
Temperature. 
in all the samples when stored at 5° C. but showed the 


Loss of color was markedly slower 


same general order of color stability as at 25° C. This 
phenomenon has long been known by the pepper in 
dustry and refrigerated storage is widely used. How- 
ever, two disadvantages were found in depending on 
refrigeration for color preservation. A color-unstable 
pepper would retain its original color very well for 
some months at 5° C., but then the sample would start 
to lose color rapidly——losing practically all its red color 
within a few weeks at 5° C. The second disadvantage 
was the increased loss of color over that of the newly 
harvested pepper when a sample was removed from 
5° C. storage to 25° C. or 37° C. Such a “warm” stor- 
age following refrigerated storage can be considered to 
simulate the passage of the pepper from the processor to 


the grocer’s shelves to the homemaker. When first 


Courtesy of The McCormick Company, Baltimore, Md. 


taken from the refrigerator, these samples had a color 
concentration of 90-100 of the original color of th 
newly harvested pepper. On storage at 37°C. o1 
25° C., the previously refrigerated samples lost colo 
more rapidly than did the original newly harvested 
samples at 37° C. or 25° C. Apparently, changes in the 
pepper had been taking place at 5° C. which caused 
accelerated color destruction on subsequent storage at 
C. of 37° C. 


the pepper when taken from the refrigerator, either iy 


These changes were not apparent in 


color, taste, or smell. This behaviour was characteristic 
( olor stable 
peppers did not show this acceleration of color loss 


of the color-unstable peppers (Figure 2). 


after refrigeration for a few months, when subsequently 
stored at 37° C, 
such acceleration was found. Spanish paprika, a very 


With longer refrigeration, however, 
color-stable paprika, retained YS) of its original color 
after 12 months’ storage. A sample taken from th 
refrigerator and stored at 37° C., lost color more 
rapidly than did this paprika when first obtained 


( Figure 2) 
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Figure 2. Differences in rate of loss of color between pap 
rikas at the time of harvesting, and after storage at 5 C.; 
when placed at 37° C. 


Storage at 37° C. increased the rate of color destruu 
tion markedly over that at 25° C. for all kinds of pep 
pers. Aging at this temperature came closer to follow 
ing the course of ordinary aging than did any of the 
shorter methods tried. 
stability which occurred between very unstable and 
very stable paprikas or cayennes were apparent in 2 
to 3 weeks. With 25° C. 
would take several months to appear. Small distinctions 
between peppers similar in color stability, which would 


Che large distinctions of color 


storage, this color distinction 


show up by the relatively slow process of aging at 
25° C., were often obscured by the speed of discolora 
tion at 37° C. 

Whole pod vs. ground pepper. Whole pod cayenne 
peppers, O9A, were placed in a mesh bag, an asphalt 
laminated Kraft paper bag, and in large glass bottles 
Carbon disulfide, ethylene dichloride, or carbon tetra 
chloride (commonly used insecticides) were added in 


TO} \FFECTING THE RETI 


mil, portions at bimonthly imtervals to several of the 
samples in bottles 
the dark 


Che samples were kept at 25° C. in 
Samples were also kept in glass jars and in 
5 , and at 37° C. Some of this 


pepper was ground and stored at 25° C., 37° C. and 


Manila pape bags Ko 


(. in glass jars and in Manila paper bags. Color 
changes were followed at intervals over a 12-month 
period. Unless the difference in color loss between 
amples was 10% or over, it was not considered 
significant 

No significant difference in color retention between 
whole pod peppers and ground pepper was found at 


+” nor at 25° ( 


5 storage. The ground pepper lost 


color somewhat more speedily than did the whole pod 
pepper at 37° lable 4). 


TABLE 4 
Color retention of whole and ground cayenne pepper 
after 12 months’ storage 


Tr | Percent r retainer 


Bottle (4 months 
Bag (4 months 10 


In contrast to the ground pepper, the whole pod 
pepper retained color as well in air-pervious containers 
as in closed bottles. Temperature of storage rather than 
the kind of container vhether the pepper was ground 
or whole pod, was the determining factor in color 
stability 

Rancidity in relation to color loss. No organoleptic 
signs of rancidity were evident in the cayenne peppers 
or Spanish paprika discolored by storage at 37° C. or 
at 25°C. With the color-unstable paprikas, such ran 
cidity otten accompanied loss of color. 

Rancid lard was mixed with a color-stable cayenne 
pepper in equal amounts. Ninety percent color destruc- 
tion was found after 12 months’ storage at 25° ¢ 
lhus, rancid fat per se can cause pigment destruction 
in ground pepper 

Peppers which had been found to be color unstable 
were mixed with color-stable peppers in the propor- 
tions of 1 to 10 (a) before either was aged and (b) 
iter the unstable pepper was discolored by aging to at 
least 10% 


ponent, no acceleration of color loss in the color stable 


With cayenne peppers as the added com 


peppers was found on aging at 25° C or 37° C, Addi 
tion of the aged solid pepper to hexane extracts of color- 
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stable pepper did Hot Cattse toss ol color 
a 12-month period 


Che effect of addition of the very color-unstable 
paprikas before discoloration as in t to color stable 
peppers, depended upon the degree of color stability of 


the latter. Spanish paprika which was very color stable 


was not affected. Cayenne 69A, somewhat less stable 


in color, showed an early acceleration of color loss of 


about 10%. No further acceleration of color loss for a 
12-month storage period was found 

\ddition of discolored rancid paprikas to color-stable 
peppers, as in (b), caused an increase of 5-10% in 
color loss within the first month of storage. Thereaftet 
no acceleration of color loss was noted. On addition of 
the discolored rancid paprikas to hexane extracts of 
color-stable peppers, losses of as much as 50% of the 
color were noted withi thereatter color 
loss was very slow 

\ddition of the stable Spanish paprika or of stable 
cayennes to color-unstable peppers, | 


part in 10 (asa 
means of stabilizing the color of the latter) was un 
total color loss might be 


Although the 


lessened with a very stable pepper in combination with 


successful 


a very unstable one, there was merely a delay of several 
weeks over the course of the color loss of the unstable 
pepper 
color of the added peppe! 


his was probably due to the residual stable 
\ddition of the concen 
trated hexane extract of a stable paprika or cayenne to 
an unstable solid pepper, providing more intimate con 
tact, 1 part to 20, did 

Seeds. When the seeds were removed from samples 
of long cayenne 69A before grinding, no consistent or 


not decrease color loss. 


large difference in color retention between it and the 
same non-seeded pepper was noted on aging at 5° C 
Zo 


10 or 20% of ground cayenne seed to 69A did not in 


( Figure 1) Similarly the addition of 


crease color loss. The sterile type did not retain its 
color better than the regular long cayenne (Figure 1). 
Removal of the seeds gave a product with a better initial 
color than the unseeded pepper had. Percentage re 
tention of the color did not differ, however. The sug 
gestion that pepper from which seed is removed is bet- 
ter than unseeded pepper 10) may be ascribed to the 
brighter appearing initial product rather than to an 
adverse effect of seeds 

Tests for indicating color stability of newly har- 
vested pepper. As shown above, initial color, crude 
fat or moisture concentration, or pigment fractions of 
newly harvested peppers were not indicative of subse 
quent color stability of peppers 

rhe following procedures caused rapid and differen- 
tial loss of color in pepper but did not parallel color loss 
at 25° C: 24 hours at 100° C. or 48 hours at 70° C. for 
the solid pepper; exposure of the hexane extracts of 
pepper to ultraviolet light; or addition of rancid fat 
or rancid discolored paprikas to hexane extracts. Ex- 
t resulted 
in non-differential surface bleaching of all samples 
within 24 hours. 

Harvesting practices. Ihe degree of maturity of 
the pepper fruit at harvesting was found to affect the 


posure of the solid pepper to ultraviolet lig] 


NI 


+ | 
} 
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subsequent color stability of the dried, ground pepper. 
In the Piedmont section of South Carolina, not more 
than two harvests are usual. At each harvest, two de 
grees of maturity were taken. Pods were picked when 
fully colored but still succulent, designated as S, and 5, 
for the first and second harvest, respectively. The 
fully colored pods were allowed to stay on the plant 
until they were dehydrated and somewhat shriveled, 
designated as 1), and VD, for each harvest. This is 
necessarily an arbitrary classification but corresponds 
to the extremes of harvesting practices 

It was found that three criteria of color were in- 
fluenced by these differences in harvesting: (1) the 
initial concentration; (2) the percentage retained on 
aging; (3) the total amount retained on aging. As 
with the varieties or strains discussed above, a pepper 
with a high initial color concentration was not neces 
sarily a desirable one after several months of storage 
Perce ntage rete ntion of this color could be so poor that 
another pepper with a lower initial color but better 
retention, would be preferable from a color standpoint. 
The most desirable pepper would be one with a high 
initial color concentration which was retained well, thus 
giving a good total color after storage, whether picked 
as D, or D 

\ comparison of 28 pairs of cayenne strains for one 
year is given in Table 5. Part of the superior color 
after storage of the D samples of the first harvest may 
be ascribed to superior initial color, but the change of 9 
samples from 5 I) in initial color for the first harvest, 
to D superior to 5 after aging, is due entirely to better 


percentage color retention. 


TABLE 5 


Color retention of cayenne strains harvested as succulent ripe, 
S, and after remaining on the plant until dried and shriveled, D 


First harvest 


Color (1) , (2) (3) ‘ 
better than S = D poorer than S 
ncentration by at least 10% a D | byat least 10% 
rumber of number of number of 
mples samples samples 
Initial ' l 14 2 
Within a 6 months l 5 2 
storage period (3) 
at 25° (1)* 
| ‘ (1)? 
Second harvest 
Initial 7 v0 
Within a 6 months 
torage per ! 
it 7 
The sampk each umr neluded the same general range tt 
tial « 
* Samples origi n column | 
* Samples origina n column 
* Samples origi n ¢ imn 3 
I “ \ lor stability between pairs of strains. In 
instances in which dis ration would be complete at 6 months, compari 
ms were made after 4 1 nths of storage. 


The initial color of South Carolina paprikas picked 
as the D) degree of maturity was superior to that of sam 
ples picked at the S stage. Onset of rancidity obscured 
the effect of storage. 

First harvest compared with the second. The great- 
est difference between first and second harvests was 


found at the S degree ol maturity ( lable 6) he 
poorest initial color and color retention after storage 
of any of the variations in harvesting were found at th 
> stage of the second harvest. The peppers for whic! 
a second harvest was available were those strains which 
had proved to be the more color stable of a large group 


TABLE 6 


Color retention of cayenne strains 
First harvest in comparison with second harvest 


} Picked succulent ripe (S 
Color 
concentration S, better than S Si rthan S 
~ 

umber of number of ” r of 
stratr rams raw 

Initia 4 
After 4 t 
at 25° ¢ 
i 1 dried ripe (D 

D, better than D D r th D 

it leas ast 

number of number of umber of 
strains trams 
(nitia 
After t 
at ( (1) 
(1)* 
'Sa origina i 
* Samy iginal 
Sample riginal 


in other years when “field run” samples were tested 
“Field run” of Louisiana Sports and I’. I. 159-236 | 
proved to be color-stable peppers ‘igure 1), but the 
5, samples were much inferior in initial color and color 
retention. Although the samples are few in number for 
the second harvest, the poor showing of S, in what 
would otherwise be considered a color-stable pepper 
indicates the necessity for a consideration of harvesting 
practices before a strain or variety is termed color 
stable. 

In the field, would often be picked with hese 
were ground together in the proportions of 1 to 10. No 
acceleration of color loss in the more stable D, by the 
added S, was found. 

Of the 28 paired strains of cayenne, only one showed 
equal color retention at all stages of harvesting. This 
strain, however, had both a poor initial color and low 
percentage retention. Three strains met the criteria of 
good initial color and good retention of this color for 
both S and D of the first harvest. One of these was 
not acceptable for further breeding because of chara 
teristics other than color. Of the other two strains, the 
second harvest succulent ripe stage (S,) was very 
poor in initial color and stability for one; and both S 
and D, were poor for the other. 


DISCUSSION 


\lthough the degree of maturity at harvest and the 
time at which the harvest was taken, as well as storage 
conditions, affected the color stability of the dry ground 
peppers, these factors did not account for the difference 
in color stability found between varieties and between 
strains of peppers. The lack of correlation between total 
initial color or color fractions and the ability to resist 


ACTORS AFFECTING THE RETENTION OF RED COLOR IN PEPPERS ae 


discoloration suggests that the amount of pigment—or \ddition of color-stable peppers to color-unstabl 


vhether it is in the free or esterified form—is relatively ones, 1 part in 10, did not significant! increase thei ; 


unimportant Phe ability to withstand color destruction color stability on storage \ddi color-unstable 
or concentration cavenne pepper te olor-stable peppers did not increase | 


The retardation of color loss by certain oil or fat subsequent color loss \ddition of cayenne peppers 
soluble ntioxidants 17) suggests that a lack of discolored by aging, t lor-stabl peppers did not 
natural antioxidants contributes to color loss on storage increase subsequent lor loss. Addition of very rancid 

pepper lf a high natural antioxidant content were ied paprika pepper ised slightly increased colo1 
the ole ctor in ccounting tor the better stability. of loss in color-stable peppers, imiti lv. but no ev dence } 
some varieties or strains, it would be expected that of a catalytic effect v 
iddition of a raneid pepper to a color-stable one would avenne pepper ripe ind dry on thre 
eventually accelerate color loss. But such was not the plant had a better initial lor. al better color reten 


case. Early small acceleration was noted, but there th tion than pods picked when full lored but succulent 


11 1 


racess stopper \ sn proportion of the pigment was Removal of seeds 01 dition of 10 or 20% of seeds 
fected by the addition of the rancid pepper ; the major to cayenne pepper did not affect the color stability 


part w not affected his suggests that other factors 


Since the largest proportion of the pigment is in th Grateful acs Morin aad 


ester rm. it may be that the carotenoid esters in the Crawford the Hort t Depart the South Carolina 

peppel re not so easily split into. thei >t 

| of cess (ur 
component parts the esters of the color-unstable | 
| thanks are e to Cat 1 the | 
pepper (Once the ester link we Is broken, the carote Department Cley ( ‘ 
oid portion is acted upon by light, air, and heat, all procedures Fi 
to be destructive of carotenoids degrada TURE CITED | 
tion products of tl fatt icids split from the esters. | 
‘ ] = | t! peppe 


ihbly other pre xidant substances in the pep pigments : ‘ Perfection pimient: 


pers, could cause further destructiot \ lack of natural IB 110 


ntioxidants plus easily split esters would explain the 2. CHOLN« titatiy timati f the color con 
ery rapid discoloration noted in some samples. In the ponents of the sp1 rika rsuch. Lebensm 1] 


3 
( table peppers, the high antioxidant content 78, 157 | 
| e stable esters would lead to slow, more unt 1 Exy : | 
1 r, P.. A | 950. Elsevier | 
| ‘ | 
( Spr nt str 
Color stalnhty im « enne and paprika peppers was \na LJ \ la | 
net correlated with either initial color concentration, E, J. G J lu int 
Kidants ta ‘ f pepper | 
riicle ntent. of proportions of tree to | 
ood in pl | 
esteritied xanthopl or carotene struction ol i 
the action incid MostTer | B AND | \ Color of capsicum 
r ulti let ight on he ne extracts of the peppers Monenres 
did not parallel « r ie on ordinary aging. Storage nol. 6. 459 (195 


has nd or ne at 25° Ed.. 1945. Int \ York, N. ‘| 
Phe temperature of storage had more effect on the 10. Vaw Braricom, L. O » Ma Bi .. Effect of pre | 

] ] | 1 drying treatment 1 rying storage conditions upo hi | 

olor stabilit of the pepper than did light, the kind of ying tt & pon t || 
ntamer, of vhether the pepper was stored as whole 49. | 
lor ground. Storage at 5 slowed the rate of dis - I 
pod or grou d t it LOW 1 the rate f di 11. Van B ricom. I sp M \ Retarding the | 
| 


] 
ration but did not affect the inherent color stability loss of red color it ine pepper with oil antioxidants : 

it 
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Corn Grown for Processing ‘ 


Manuscript received April 29, 1956 


- STAGE OF MATURITY of sweet corn grown for 
processing has considerable influence on yield and 
quality. The yield of the crop increases as the stage of 
maturity advances because of the addition of starch and 
other solid matter in the kernels, but the quality of both 
immature and overmature kernels is inferior. Since the 
consumer is becoming increasingly aware of quality, a 
thorough knowledge of the relation between stage of 
maturity and quality of finished product ts important 
\n accurate and preferably a rapid method of estimating 
the maturity of raw sweet corn so that prime quality 
and satisfactory vield can be obtained is equally de 
sirable, The experiments presented herein should offer 
useful criteria in this regard 

\s early 1923, Appleman (3) established that 
after sweet corn reaches the prime canning condition, 
it deteriorates rapidly. His results indicated that the 
processor could predict the approximate date and the 


ds 


length of time when a crop of sweet corn would be in 
the best canning stage His predictions were based on 
the rate of ripening and the chemical make-up of sweet 
corn which, he reported, are controlled by temperature 
Lana Haber (17) (19) studied the 


import of planting and harvesting dates of sweet corn. 


andl and Seaton 
From their observations thes developed a “heat sum 
svstem, based on the mean tem 
The 


“degree hours” 


“heat unit” 
the 
summation of the 
above the base temperature at which the growth takes 
place with plant development. The 
method is applied by some canners in scheduling suc 


mation” of 


peratures for growing period of the crop 


“degree days” or 


correlates closely 


cessive plantings, in predicting the incidence of insect 


and disease infestations, and in forecasting harvest 


date > 
Currently, many physical and chemical methods are 


emploved in selecting raw corn suitable for processing 


Bailey and Bailey (3) found that the pericarp becomes 
thinner and harder as corr matures. Caldwell (6) sug 
vested the puncture test te determine toughness of the 
pericarp. Llaber (/2) showed varietal variations in 
pericarp content. lratt (78), Scott (20), Geise, Ho 


10) and Wilhams, McComb, and 
moisture tests 
considered as 
measures of Bennett (7/3) 
offered the turbidity test for determining the maturity 
Ritchell (27) 


mever, and lischer 
Washauer (23) reported that various 
the 15) test 


Johnson and 


and succulometer can be 


of sweet corn. Scott, Belkengren, and 
under contract with the United States 


Research and 


work done 
Agriculture and authorized by the 


Report of 


Department of 


Marketing Act of 71946. The contract was supervised by the 
Western Utilization Research Branch, U. S. Department of 
Agriculture, Albany, California 


Evaluation of Certain Methods to 
Determine Maturity in Relation to 
Yield and Quality of Yellow Sweet 


NI 


C. H. Henry, E. B. Wilcox, L. H. Pollard, 
D. K. Salunkhe, 
Utah State Agricultural College 
Logan, Utah 
and 
F. E. Lindquist 
Western Utilization Research Branch 


Agricultural Research Service, United 
States Department of Agriculture, Al 
bany 10, California 
presented a quick method to determine maturity of raw 
sweet corn by use of the refractive index. The refrac 
tive index may be considered a test of flavor also, since 
it measures soluble solids content-—-which contains 


sugars, primarily. However, Culpepper and Magoor 
(8) concluded that high sugar content does not always 
mean high flavor. They suggested that the ratio of 
water solubles to total polysaccharides may be an indes 


Mavis 


deternuning 


of quality. Gould, Krantz, Jr. and ob 
that the most 


the maturity of fresh, canned, and frozen yellow sweet 


served reliable method tor 


corn was to establish the alcohol insoluble solids cor 
tent. 

he maturity and quality of sweet corn seem to be 
the sum of the physiological, physical, and chemiuca 
make-up of the kernels, 

EXPERIMENTAL 

Sweet corn used in these tests was grown at the Farmingt 
Field Station of the Utah Agricultural Experiment Stat 
under soil conditions of high fertility and motsture. The 
was made on 5 commercial varieties from two seasons: 6: 
Cross Bantam, F-M Cross, and lochief, grown m 1952; a1 
Golden Cross Bantam, Calumet, and Victory Goldet 
in 1953 

In order to simulate commercial conditions 4 los i 
possible, 3 varieties in 3 replications were planted on eacl 
dates so as to give a normal spread during the scason. For ca 
of these 3 plantings of 3 varieties, harvests were made a 
intervals, selected to give a range from immature t 
mature cor 

Phe percent moisture content in the kernels of cort ‘ ( 
as a basis for determining the maturity stages. The maturit 
levels were selected to correspond with the followimg mort 
levels: 80%, 75%, 70%, 650¢, and 60% 

Time of harvest was determined by the Stemlite clectr 
motsture tester Moisture values in general were vithu 
or minus 2 of the above values. A series of pre-harvest t 
indicated that in some varieties, the corn at 80% moisture was 
too immature to process Therefore, the first harvests of tl 
varieties were made with as high a reading as was co! 
practical, judging by other visible signs of maturity 

Maturity and yield records were taken for each harvest | 


The cut kernels were mixed well and the moisture content i 
determined by the Steinlite moisture test (J) and calcium car 
bide method (23 The soluble solids were determined by 
fractive index of the expressed juice (2/7), and succulomet 
15) values were recorded. The turbidity test was mad 
raw samples of sweet corn according to the instructior 
Johnson and Bennett (73/. Samples in the form of slurries 
95% ethyl alcohol were prepared for the determinations 
percent pericarp, moisture by the vacuum oven method, alcoho! 
insoluble solids, and reducing and total sugar 

For each of the harvest lots, samples consisting of 12 to 16 
ounces of blanched, cut, and washed kernels were prepared u 


sufficient quantity for processing by both canning and freezing 
Canning and freezing were carried out according to accepted 
commercial practices. In order to provide for control 1 

enough samples of Golden Cross Bantam of prime maturity 


Degree days. 


citterent 
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74 to 76 mortst pared to be used as a standard TABLE 1 
; ee ' : The number of degree days required for growing three varieties 
! ( characterize the processed samples as completely of sweet corn to five predetermined moisture percentages 
I ble by t I nethods as were used on the raw in 1952 and 1953 
teria trie itmons ere made dup! ite 
vel ( \ ( 
t redu vat ) 
Mat the study. in days t 
itt il t t variete 
™ lative degr 1 ] is a method of estimating 
v t is pular interest in the past tew that the number of degree days is a greal variability 
I te ture t cept and cumulative degree ir practical estimates f harvest—at least in the grow 
‘de ing area of Salt Lake City and vicinity. This finding 
turit ire btained by accumulating the degree 
Phang ; - is in agreement with the findings of Lana and Haber 
Ltormining the percent /) However, Lana and Haber 17) and Seaton 
tt iliquot ed, | ht to apparent drynes /) reported that the heat unit method can be used as 
: 2 hours at 70°C. and then placed in the vacuur in aid in scheduling spaced plantings for a better spread 
| vercent moisture was als 
: of harvest 
t t bide met e percent 
wet Days to maturity. Ways to matu is some value 
t J I the grower in estimating the pr hable time ot har 
‘ le t imned and vest of a specific variet The days to maturity ot 
vere arate i 2 ilferent varieties are shown 1n | ible 2 
? minut prior to weigh ut LOO san 
S00) pout vas applied for 3 minutes. Thi 
The raw at rez mples re soaked in wate The number of days required for growing three varieties of 
rained for 2 minutes on a sloping 8-mesh screet sweet corn to five predetermined moisture percentages 
ve the expr ot Taw 
mace \ uid 4 
act | ss of ti 
t is re ud nd is light \ 
d he tisfactoryv sours 
t vate t tant nperatu 
Ay i t the ter 
Ca ide. wit Color ane 
Diff M t Dy t ens. Tl 
bl ea rigidly i . ver the lar 
isurement } ea we made in the sam Holding ability. he period during whi h the sweet 
Li readi els in order to measure tl corn remained at usable quality varied with varieties 
, the blanching. The readings studied. For example, the quality of F-M Cross was 
eat row ch of the samples and at 2 pl 
retained for a pe riod 2 davs or 275 degree days; 
can mples were drained and prepared 
this variety was followed 1n order by (;olden Cross 
tl iding dis rozen samples wert 
| it arly iter king Phe percent pericarp de Bantam, lochief, ¢ alumet, and Victory (golden. 
tert t were made according to the method of Kramer Yield. The main consideration for a grower of sweet 
t 1 ec bh 1 1 y 
we 100 corn is the vield or income per acre lhe processor, on 
an ded with 200 n vater tor 5 minute ind dried for 
? t 100° the other hand, is concerned with recovery of kernels 
I i} tive appra vere conducted on the canned which is. the pe reentage ol kernel weight as compared 
and ft nples. The canned samples were brought to a boil to the total weight of corn with husks on. In view of 
bn dg | corn was placed in salted these facts, the two vear average of yield data are sum 
he \ (one t i ble salt per quart of water) ? 
marized on the basis of percentage of motsture at each 
} ke 6 minutes atter the water resumed boiling he 
test ‘ nade by a panel of & judges according to plan 13.7 arvest interval, as yield per acre afi recovers) pel 
and Cox Flavor skin texture endospern centage The Vile ld and recover\ pe rceentages increased 
textu and color were each rated separately on a 1 to 10 basis 1 upidly as the corn matured [he yield data reveal that 
st desired). The tandard ot the recovery percentage might be nsidered as a 
Golde ( Jantam (/4-/6°° mozstur for the appraisal . 
varietal characteristic (Table 3) 
vs is i fa 
Maturity measurements. [he five different tests of 


RESULTS AND DISCUSSION maturity used in the study follow the same pattern and 
he summarized data 


Fac variety required a_ different ire considered satisfactory tests. Th 
number of degree davs for maturity and varied for the are presented in Figure 1. A theoretical line is drawn in 
plantings each season (Table 1), suggesting the figure to represent 100% correlation. The methods 


| 
| 


how 
4 
| 
| 
7 
| ar 
al 
iv 
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a 
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TABLE 3 


Total yield per acre and recovery percentage’ of three varieties of sweet corn grown at five predetermined 
moisture percentages in 1952 and 1953 


M t F-M Cross solder 


presented in Figure 1 correlate satisfactorily over the 
entire range. llowever the time involved to perform 
the various tests varied greatly The vacuum oven 


method required 62 


hours. The caletum carbide test 
required 30 minutes. The time for the succulometer 
test was 12 minutes and the Steinlite readings were 
lhe refractive index test was the 


ld be completed in 2 minutes. It 


obtained in 9 minutes 


shortest and it cor 


|. Moisture (vocuum oven method) 
2. Souble solids of expressed juice (Refroctive index) 
3. Volume of expressed juice (succulometer) 


4. Moisture (coicium corbide method) 
60r- 
: 
2 
6s- 
g 
= 
7O- 
2 
2-3-4 
x 3-4 
L i L 
75 70 60 
% Moisture —vocuum oven 
l 1 1 
8 3 28 
Soluble solids— refractive 
L l l 
25 20 15 10 
Mil/expressed juice — succulometer 
60 75 70 6 60 


% Moisture — calcium corbide 


Figure 1. Comparison of four methods of testing sweet corn 
maturity to the Steinlite moisture method and a theoretical line 
of agreement. 


should therefore be given preference over other met 
where the time ts ar 

Turbidity test. The turbidity test of maturity 
three varieties, Gsolden Cross Bantam, Calumet, 
Victory 


mportant lactor 


Golden, exhibited the same veneral trend 


(Figure 2). The readings of the spectrophotomet 
decreased until about 70% moisture but then increased 
to form a V-shaped line. In the test, a time factor must 
be considered, and the amount of distilled wate 
quired could become prohibitive under certain field | 
ditions. The possibility of adopting this test should | 


considered in some phase of studying performance 


varieties. 


Color measurements. [-astmond ef al. (4%) report 
the differences in the reflectance of spectrophotometet 
properties of sweet corn with maturity. To study this 
aspect further, measurements were made on samples 


from all plots using the Hunter Color and Color Ditter 
ence Meter (2). During the 1952 season reading 
the Hunter color meter (Rd, a, and b) were 


total color differences calculated. Study of the data anc 


their analyses indicated that the “a” scale (yvellow-red 
readings showed the greatest change with sweet cor 
maturity. During the 1953 season only the “a” scale 
readings were made. The “a” scale reading indicat 


Phe low num 


her indicates light vellow whereas high number indicates 


intensity of yellow kernels of sweet corn 


deep yellow to orange. .\ general trend for color change 
from yellow to orange occurred as the corn matures 
llowever, there was considerable Huctuation in the 

readings as determined on different regions of each « 

being particularly true of the raw and blanched san 
ples. The values of “a” obtained for each area examined 
on a given ear were reproducible. The values obtained 
on different regions of the same ear often varied over 

wider range than the average of those between adjacent 
maturity levels. Thus, although there is a general 
change of color as sweet corn matures, it would be diff 
cult to establish ranges of color which would be usable 
as a means of separating samples accurately into vari 
ous maturity levels. Subsequent to blanching the corn 
the yellow color was brightened. Further change 0« 
curred after canning as well as after cooking the frozet 
samples. The canned corn seemed to darken with the 


canning process and this was especially true of the im 


/ \ t Varieties (1953) 
nee) Cross Banta Calumet Victory Golder Golden Cross B 
chi pes ield pe Yield pe Vield per Yield pet Yield per 
R cy | | Recove Recover Recover R ry 
LSD tweet ties 
For 
tweet turities 
} 
For 1 
+ 


Victory Golden 


———— Golden Cross Bontom 


50h 
a 
= 
4 
a 
x 
— 
z 
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Figure 2. Percent light transmission through an aqueous 
suspension from three varieties of sweet corn grown in 1953 as 
compared to moisture percentages obtained by Steinlite mois- 
ture meter 


mature cor Phe average color changes are shown 1 
eure 3. .\ few exploratory measurements were taket 
n certain samples aiter grinding the kernels ‘of corn 


iriations of color due to maturity were rated, ane 
there was greater uniformity of samples within a giver 
maturity than was the case with the unground samples 
Pericarp Phe amount of pericarp increased as the 
orn matured. The increase was from 1.6 to 3.4% o1 
raw cort Following blanching and freezing, the per 
centages ranged from 2.0 to 3.9. When the corn was 
the percentage vere 1.2 to 2.4 ( Table 4) 


irietal dierences were noticeable, especially the 


of the flakes after grinding and drying which gave at 
impression that toughness of pericarp was a varietal 
characteristt Phe dried pericarp samples showed the 
difference in the size « lakes for the various varieties 
at the 5 stages of maturity The pericarp flakes ot 


alumet were large at immature stages 
(Gjolden Cross Bantam had smaller flakes of pericarp 
and was followed closely by F-M > Cross and Victory 
(j;olden 

Alcohol insoluble solids. Alcohol insoluble solids 
content could be used as a measure of maturity of sweet 
orn ( Table 5) ; however, it is not a quick test. It was 


the most consistent test for the processed product since 


3r 
> 
x 
=) 
a 
2 
ae 


\ 
2 3 5 6 


COLOR SCALE— YELLOW TOWARD ORANGE 
Figure 3. Average color changes obtained by Hunter Color 
and Color Difference Meter in raw, blanched, canned, and fro- 
zen samples of three varieties grown at five predetermined ma- 
turities in 1952 and 1953 


there was little diftere tween the results on the 
raw and the processt | miples \ range of 18 to 22% 
cohol insoluble s ls ind to cover the best 
n irities r acce] t sweet corn [hie 
overall spread of the Ss rang m 13 to 36% 
nd changes about 214‘ every 5% change in mois 
ture—which agree with the observations of Kramer and 
Smith (15) 

Reducing and total sugars. here was a rapid de 
rease of reducing sugars in sweet corn as it matured 
rom 80 to 70% howe there was little 
change from 70 to 60% The average reducing sugar 


TABLE 4 
The percent pericarp obtained from the raw, canned, and frozen 
camples of three varieties of sweet corn grown to five predeter- 
mined moisture percentages in 1952 and 1953 


M Golden 
\ ( 
| ( I ( Bant 
ke 
9 
1 
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SI 
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TABLE 5 
The percent alcoho! insoluble solids obtained from the raw, 
canned, and frozen samples of three varieties of sweet corn 
grown to five predetermined moisture percentages 
in 1952 and 1953 


V arieties 252) Varieties (1953) 
Golden Golden 
Sample Cross | Calumet Cross 
a Cross | Bantam olden | Bantam 
Raw 8 
21.4 18. 1 
6.6 4 
7 31.2 7.4 30.7 
4 35.9 
" 49 15.4 13.5 41.8 
; 8 17 18 14.7 17 
17.3 19 
4.4 
7.4 7 4 
) 16.9 
) 7 
) 4.4 7.9 
6 4 7 ¢ 7.6 I 
L.S.D S$ for raw riette 52, +; 1953, 0.5; maturities, 1952, 2.8 
L.S.D rieties, 1952. 1; 1953, 1.6; maturities, 1952, 
L.S.D 1.8; 1953, 8; maturities, 195 


curves for raw, canned, and frozen sweet corn are pre- 
sented in Figure 4. Blanching and canning not only 
lowered the percentage of reducing sugars but also 
made the amount more constant. The amount of total 
sugars was lowered by processing. The data for total 
sugars in the raw corn form a downward line ( Figure 
5). 

Tri-metric test. This is a combination test, consist- 
ing of the Steinlite moisture test or succulometer values, 
percent pericarp, and the kernel size as proposed by 
Kramer (74). Kramer states that this is a method by 
which any varietal or climatic variation could be over 
come and the raw corn be rated at U. S. standards 
Since all of the information required for the test was in 
the data except the measurements of 20 kernels, the 
measurement was taken and the test was applied in 
1953. Under the growing conditions in the Salt Lake 
City area for the season the corn was rated lower by 
the trimetric method than by the U. S. standard ratings. 
Recently, Twigg et al. (22) proposed that another type 
of trimetric test consisting of percentage of alcohol in- 
soluble solids, percentage of pericarp, and kernel size 
may have reliability to evaluate maturity of the 
processed corn 

Quality appraisal. hie four quality factors of sweet 
corn usually considered by a consumer are flavor, skin 
texture, endosperm texture, and color. Each of these 
was judged separately in order that a more efficient 
evaluation of quality of the canned and frozen product 
(Table 6) could be made. The ratings show similar 
trends. 

Che skin texture increased in toughness as the corn 
matured. There were significant varietal differences in 
skin texture and in pericarp. The endosperm was 
watery and soft in the immature sweet corn. The highest 
rating for endosperm texture was at the 75% moisture 
level after which it increased in starchiness and received 
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a lower rating. Lhe color rating showed more variation 
than did the other quality factors. In the canned product 
some of the samples of the first two maturities of all 
varieties developed a gravish vellow or a caramelized 
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Figure 4. Percent reducing sugars of raw, canned, and fro 
zen samples of three varieties of sweet corn grown at five mois- 
ture percentages as determined by Steinlite moisture meter in 
1952 and 1953. 
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Figure 5. Percent total sugars of raw, canned, and frozen 
samples of three varieties of sweet corn grown at five moisture 
percentages as determined by Steinlite moisture meter in 1952 
and 1953. 


VATION OF MATURITY METHOD WEET ay, 


TABLE 6 


given for canned and frozen samples from three varieties of sweet corn grown to five predetermined 


The average appraisal ratings 
moisture percentages in 1952 and 1953 


Sh x I ( 
| 
Canned Frozer Ca Froze ( } ( I | 
6 
‘ 3.7 
( 
SD 4 
~ 
|: 
$ ¢ | 
(; 8.1 4.8 
6 6 | 
| 
| 
‘ 63 
3 
| 
| 
color. In general, however, the color increased in in- Calumet, and Victory Golden in 1953—were planted. al 
tensity with increasing maturity which resulted in low Garowth and yield records were taken on each variety | | 
ratings for the overmature corn. An exception was lhe harvests were conducted at five intervals, spaced | 
(Calumet which has a light colored kernel. according to moisture percentage, to give a range from | | 
It is well recognized that quality, yield, and recovery immature to overmature corn. The harvested corn was 7 
are three basic points considered by consumer, grower, then sampled as raw, canned, and frozen product. Vari | | 


and processor, respectively. At a flat rate per ton of ous physical and chemical tests were applied to deter | 
sweet corn, the grower of older corn would receive a mine the maturity which will yield satisfactorily and at | 
higher income per acre. The processor would gain from the same time give high quality to the processed product. q 
5 to 10% recovery but would obtain a lower quality The quality was appraised by a panel of eight judges. L | 
product. It should be possible to take the quality curve, \n effort was also made to determine the most rapid a 
made by a study of the quality appraisal factors, and and accurate method on which to select the best harvest 
interpose it upon the yield and recovery percentage time The results and observations follow. T 
iverages to arrive at a basis by which a study of dif Growth measurement by accumulative degree days | 
ferential could be made (Figure 6). Growers and was not uniform enough to be of practical value but | 
processors schould consider this possibility carefully could be used as an aid in scheduling spaced plantings. | 
and come to some definite agreement whe reby the con Days to maturity of a given variety can be used as a | 
sumer can be guaranteed a top-quality product harvest guide for the grower ' | 
Yields increased as the corn matured because of the | 
SUMMARY AND CONCLUSION increased kernel weight. The varieties behaved dif | - 
I:xperiments were conducted at the Farmington ferently in their total yield and holding abilities. | | 
Kield Station, Utah, in 1952 and 1953 to evaluate lhe five tests—Steinlite moisture meter ; succulome- ‘| 
various methods to determine maturity in_ relation ter; percentage of moisture by vacuum oven method ; tH | 
ship to vield and quality of yellow sweet corn used for calcium carbide method ; and the percent soluble solids i] 1 
processing by refractometer—were adequate tests of maturity. ‘| 
live commercial varieties— (Golden Cross Bantam, F-M lhe refractive index of expressed juice required the | 
Cross, and lochief in 1952 and Golden Cross Bantam, least amount of time. 
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Figure 6. Average yield per acre and quality appraisal rat- 
ings for canned and frozen samples of sweet corn grown at 
five moisture percentages as determined by Steinlite moisture 
meter in 1952 and 1953. 


lhe turbidity test was considered impractical because 
of the amount of distilled water required and the time 


involved to carry it out when compared to other tests. 


Color by Hunter Color and Color Difference meter 
is a test of maturity was not recommended because of 
the variability of color on a single ear. Kernels on one 
ear could show as much variation as differences in ma 
turitv levels 


tleohol insoluble solids showed the least 


hic ] 


change in values between the raw and processed san 


ples and seems a satisfactory index of maturity. 

hie total indicated a 
detinite downward the 
a considerable loss in’ the processed 


reducing and sugars 


percent 


trend as sweet corn matured 


there was 
\pparently, the sugar content was reduced 


and 
product 
most by length of processing time. 

The quality appraisal of sweet corn consisted of four 


endosperm texture, and 


factors: flavor, skin texture, 
color. Each of these factors was definitely lowered as 
the corm matured to less than 76% moisture. This 


lowering of quality was most rapid as the moisture fell 


below 70! ©. 
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Manuscript received April 7, 1956) tia 
I RESH FISH, like many other protein-rich foods, are -g. samples (either dissect r ground from 
highly susceptible to spoilage. Principal among. the steaks or mogenized with 20 1 pH 4.2 acid 
various kinds of spoilage occurring in these foods is 
that due to bacterial action. Much effort has been ex 5 C 
pended in recent years in attempts to retard this type [he assays were done using y No. 5 (ATCC No. 
of deterioration in fish. Some control has been achieved 10702) test plates containing 5 n noculated brain heart 
through the use of refrigeration and ice, but it has oe on (ons ».9) per Hat bottomed Petri dish (Pyrex No. 
become increasingly apparent with the vast expansion SIGE). | Standard. curves eee ising untreated (con- 
: | trol) tissue extracts as a diluent. Paper discs (S and S No. 
of the consumer market that improved methods of 740-E, % in.) were dipped in the test solutions and were applied 
storage are needed. The development of the broad directly on the agar plates. Ea at vas tested on 9 discs 
spectrum antibiotics, with their activity against a wide ising 3 discs per plate; standar lortetracycline at a concen 
variety of bacteria, has opened up new possibilities in of 0.1 y/ml. was p 
the control of the bacterial spoilage of foods All plates were incul 1 overnight at 26-27°C. and the 
lor a number of years Tarr and his associates (1, 2 inhibitory zones were measut ising a Quebec colony counter 
’, 10, 11, 12, 13) have been investigating additives for quipped with an etched m1 tandard curves ranged 
Increasing the storage life of cod and salmon. Chey ml. to 0.005 rtetracycling rresponding 
continued to study many other substances in attempts semi-log 
to find a more effective agent. In 1950 they were abl tained with the samples under test re averaged and adjusted 
to show (/2) that small amounts of chlortetracycline to nt the standard curve a t ined by 1 0.10 +/ml 
extended the freshness of fish. Two years later in a standard, and the value in +y/g 
( 0 i V¢ ane all 
cycline to be more effective in preserving flesh foods lhe steaks were weighed and hot 1 in a Waring blender 
(fish and meats) than any of the fourteen other anti in a volume of sterile water tal t tit the weight of th 
biotics studied. They reported retardation of the ba sample Dilutior by acing to 
terial spoilage of whole eviscerated fish by chilling with ey? pes 
6 days at 1° C. in sea water containing 3 p.p.m uunted on a standard colony counting dey minating plates 
chlortetracycline and by briefly immersing in a 50 to 100 with less than 30 and more than 300 nic \ll dilutions and 
p.p.m. chlortetracyveline solution before icing. The results plates were Prepared in | a 
of their experiments published in 1954 (77) indicate that has 
chlortetracycline is fairly stable in flesh at low tempera 
tures but is readily inactivated by heating. Farber has gutted, an aque p was used for thos lly rinsed o1 
also studied the comparative effectiveness of this anti pre-chilled, and a freezing brine was utiliz r fish frozen by 
hioetic on. fisl storage and has recently reported (4) the immersior pr All t 
that a chlortetracycling op OF EXPERIMENTAL AND RESULTS 
as most effective in prolonging the keeping quality of 
Gilets Beads other than Goh whack \ntibiotic activity has been found in fish treated with 
treated with chlorte tracy line 114 lude hee f 15, chlortetra line nd thie uptake Ol tl IS antibiotic has 
16) and poultry (7, 17). The purpose of this paper is heen detected whether processed by sea or fresh water 
to present data which show the effectiveness of the immersion, by freezing brine, or by ice containing 
antibiotic chlortetracycline in extending the freshness chlortetracycline. Data presented in Table 1 show the 
of several species of fish caught under commercial con uptake of this antibiotic by raw whol butterfish and 
Aiticeie raw scrod steaks. These fish were treated with either 
MATERIALS AND METHODS a 10-minute dip in a fresh or sea water solution con 
tiveness of chiortetracycline in prolonaing the freshness of fish brine having 10 p.p.m. chlortetracycline. The abbrevia j . 
organoleptic rating, microbiological assay for the antibiotic, and tion “CTC” will be used throughout the tables for the * | 
microbial count antibiotic chlortetracvcline | 
putrid; B—strong odor; C—medium odor; D—slight odor of antibiotic by & species ot fish which were treated with 
The chlortetracycline determinations (6) were carried out on chlortetracycline ice or with a dip in combination with - 
; the prepared ice The ice containing 5 p.p.m. chlor | 
The trademark of American Cyanamid Company for the tetracycline was made according to the method de io 
Presented at the Gulf and Caribbean Fisheries Institute. scribed by Upham et al. (14). All residual antibiotic 
Miami, Florida, October 31-November 4, 1955 levels were determined on raw fis! 
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TABLE 1 


Aureomycin chlortetracycline uptake by fish from dip, freezing 
brine, ice, or ice in combination with dip 


| Aureomycin 


re ent 
I itm Chlortetra 


cycline 
Dip | Ice | fish 

scrod cre p.m.) tap water | Regular | 
p.p.n sea water | Regular 4 
Free g brine 2207 + Regular 

cre p.p.m.) 

Buttert Te p.p.m.) tap water | Regular | 
p-p.m.) sea water | Regular 0.4 
Freezing brine 22% + Regular 8 

CT¢ p.m 

Sea bass None 143 
CTC (5 p.p.m.) sea water CTC (5 p.p.m.) 1.85 

Rutterfis! None ICTC (5 p.p.m.) <4 
CTC (5 p.p.m.) sea water | CTC (5 p.p.m.) 

Porg None CTC (5 p.p.m ¢ 
p.p.m.) sea water CTC (S p.pm 1 

Weakfish None CT¢ p.pen 0.05 
CTC (10 p.p.m.) sea water |CTC (5 p.p.m 16 
crt p.p.m.) tap water |CTC (5 p.p.m RR 

Croaket None 5 2 
CTC (10 p.p.m.) sea water |CTC (5 p.p.m : 
10 p.p.m.) tap water |CTC (5 p.p.m.) 1% 

Bostor 

Scrod None TC 5 p.p.m.) 0.91 

New Bedfor 

Salmon None CTC 5 p.p.m.) } 0.09 

Halibut None 5 p.pem.) a0) 


Microbial counts and organoleptic observations were 
carried out on several species of fish to determine the 
extension of storage life obtained with chlortetracycline 
Those investigated include sea bass, weak fish, croaker, 
serod, salmon and halibut. All showed the beneficial 


effects of chle irtetracycline. 


Sea bass from the coast of New Jersey were packed 
in chlortetracycline ice, regular ice, and were als 
dipped 30 minutes in sea water containing 5 p.p.m 
chlortetracycline prior to packing in chlortetracycline 
ice. These fish were delivered to the laboratory and 
were held on regular ice throughout the storage period 
Microbial counts and organoleptic observations, whicl 
are given in Table 2, indicate that the chlortetracycline 
dis in conjunction with the chlortetracyeline ice was 
most effective. 

Weak fish and croakers were also dipped and iced 
off the New Jersey coast. For this trial, dips were pre 
pared with 10 p.p.m. chlortetracycline in both sea and 
fresh water. Some fish were dipped for 20 minutes and 
were then iced with chlortetracycline ice; others wert 
placed directly on chlortetracycline ice or on regular 
ice. All treated fish were held in the laboratory on 
chlortetracycline ice, and controls were held on regi 
ice. The effectiveness of this antibiotic in extending the 


storage period of freshly caught weak fish and croakers 


was clearly shown in this experiment ( lable 2). [he 
storage life of both species of fish was extended from: the 
Sth to the 15th day by chlortetracyeline ice alone or in 


combination with the dip; no significant difference n 
odor or microbial count could be detected between fis! 
dipped in sea water or fresh water preparations 01 the 
antibiotic 

Serod from New Bedtord, Massachusetts, were iced 
on shipboard with either chlortetracycline ice or regular 
ice. The samples were frozen at the dock and then sent 
to the laboratory. \fter thawing they were kept o1 
their respective ices throughout the storage period. The 
data in Table 2 show that chlortetracyeline ice was 
effective in extending the freshness of scrod as evi 
denced by organoleptic findings and microbial count 
from the 22nd to the 36th day after thawing 

Serod from Boston, Massachusetts evidenced a 


TABLE 2 


Effect of Aureomycin chlor 


Treatment 


Fis Dip | Ice Ist it 
Sea No Regular 2 ( 
None cT¢ 5 p.p.m.) 
n 
sea wate CTC (5 p.p.m.) iF 
Weak None Regular IS E 
None CTC (5 p.p.m.) F 
te CTC (5 p.pom.) 
( ik None Regular 64 E 
None CTC (5 p.p.m.) I2 E 
p.p.m.) 
se sater CTC (5 p.p.m.) MOF 
p.p.m 
tap water CTC (5 p.p.m.) ( IE 
Scrod None Regular 
(New Bedford) None CTC (5 p.p.m.) 
Scrod N Regular 
Bostor Nor CTC (5 p.p.m 
Saln None Regular 
None CTC (5 p.p.m.) 
i t None Regular 


None | CTC (5 p.p.m 


tetracycline on fish freshness 
Total Microorganisms x 
t Rt Lith 
\ \ 
\ 
D A 
iF 
( 
D 
6D 
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12 F nal 
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oF 
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Tre ent I M 
I 
Reet Nor R 
N p.m 
We N R 
Nor CTC 
CT¢ 
tap wat CTC (5 ps 
( \ Re B BK 
Nor B RB 
Se ( R 
t ( BR 
5 Nor R ip ( A 
N N I sD 
N Reg D RB \ 
N \ \ 
N CT pen sD Cc B 
t Regular \ \ 
N 5 p.p.m.) D ( 
ting f A—putrid; B tror or; D 1 
lar pattern ( lable 2 ind data show that chlortetra Thomas Leal of Fishermans Cooperatiy \ssociation, Neah 
: ‘ tor obkin of shing essel Owners 
cycline ice extended the storage period from the 19th Bay, Washington; Harry kin of | g Veen Srwners 
Assoc Seattle, Washingtor Warret nd William Lund ot 
to the da 
Lund Fisheries, Cape Mav Nev Jersey B Kosen ot 
lroll-caught king salmon were obtained at Neah Bay lsen Trawling Co., Boston, Massachusetts FE. A. Ruthe 
in the state of Washingtor These fish were iced with San Juan Packing ¢ Seattle, Washi I 


either chlortetracvcline ice or regular ice and were 
shipped across the continent through the usual com 


lavs with 


mercial channels Lhe vere 1n transit 13 
he 6th day. Upon arrival in the labora 
ce had a slight off-odor and 


were lighter 1 color with brown liscolorations through 


ut: the salmon on chlortetraevcline ice had a fresl 

odor and a uniform pink color whi h was retained until 
the 20tl The microbial counts and organolepti 
findings are pre sented in Table 2 


Halibut. also obtained in state of Washington waters, 
were handled in the same manner as the salmon. The 
control halibut, upon arrival at the laboratory on thi 
13th dav. had a strong odor and the flesh was soft. The 
halibut kept on chlortetracycline 1c¢ had a scarcely de 
tectable off-odor in the gill cavity and the flesh was 
firm. These treated fish were judged acceptable for 


eating until the 20th dav as shown in Table 2 


SUMMARY 
Phe fresh quality of fish has been successfully pro 
longed by the antibiotic chlortetracycline applied as an 
ice, a dip, or a freezing brine. Antibiotic activity has 
in the raw treated fish, and microbial 


been de tectec 


counts and organoleptic observations have substantiated 


the effectiveness of chlortetracycline in extending the 


storage life of freshly caught fish. The fish investigated 
include sea bass. weak fish, croaker, butterfish, scrod. 
porgy, mon and halibut 
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Complex Mixtures of Food Antioxidants Eo, 


By Infrared Spectrometry 
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Is FOOD PROCESSING, including treatment of fats and 
ails with antioxidants, complex mixtures of a considet 
able number of chemical compounds are frequently 
involved. [tis of vital importance to determine whether 
reactions among the several components of the complex 
mixtures have occurred, for only in this way can it be 
known if a unique combination is concerned in the 
mechanism of protection of a substrate food material by 
an additive acting as an antioxidant or inhibitor. It is 
obvious that chemical analysis of these mixtures of 
t, 5, 6, or more compounds, especially when reactions 
may have occurred between liquids and solids, is not 
only ditheult but unsatisfactory in that the combination 
may actually destroy the intermediate reaction products 
for which evidence is sought. Recourse must then be 
taken to non-destructive instrumental techniques such 
as x-ray diffraction analysis of crystalline mixtures or 
optical spectrometric analyses of liquids, liquid-solid 
systems, or solutions. The effectiveness of the infrared 
spectrometer is already well known, for the infrared 
absorption spectra are characteristic for each compound 
in terms of substituent groups (7, 2). Thus, a careful 
comparison of absorption bands of various complex 
mixtures with those of each single pure constituent 
hould provide indisputable evidence of chemical re 
wetions In contrast with simply additive mixtures. 

Although the theory and practice of infrared spec 
trometry are generally familiar, a brief review of the 
fundamental processes involved in absorption of infra 
red radiation may aid.in the better understanding of its 
successful application to the analysis of complex anti 
oxidant mixtures. When a quantum of infrared radia 
tion is absorbed by a molecule it excites vibrational 
motion. The frequency of the absorbed radiation (band 
center) coincides with the frequency of molecular vibra 
tion. Since a molecule may vibrate in a number of dif 
ferent ways, each way has its own frequency; a spec 
trum consists of a number of absorption bands forming 
a unique set for each molecule. The spectrum of a mix 
ture, then, corresponds to the superposition ot the 
Spec tra excited by each species of molecule 

In general, all atoms move when a molecule vibrates 
Hlowever, vibrations occur in which the major atomic 
displacements are found concentrated in a small group 


Department of Chemistry and Chemi 
cal Engineering, University of Illin 
Urbana, Illinois 


of atoms. The frequency of such a vibration ts chara 
teristic of the group involved plus the type of motion 
Thus the “stretching” vibration of a methyl (| 
group appears near 3.3 (v 3000), and a “detort 
vibration at 7.0 (vy 1430). Group frequencies 1 
possible a qualitative analysis for the presence or ab 
sence of various structural units in the molecule. [hi 
multiplicity of bands and the specificity with whi 
locations and intensities are determined by cet 


molecular structure make the infrared spectrum a vet 


table “finger print” of molecules in a specimen. > 
cessful identification requires ready accessibility tl 
infrared spectra of individual compounds \ ray 


scanning of a spectrum for absorption bands in regi 
such as are listed in Table 1 provides a prelim 
picture of the structural units present in the specimet 
Refinement comes from a detailed examination 


i? 


spectrum for band shifts and for confirmatory 
especially in the light of confirmatory evidence 
physical and chemical characteristics of the speci 
under investigation. 

It is clear, then, that the infrared absorption spe 
as an analytical tool is a property more useful for cl 


terization of a specimen than boiling point, meltn 
point, index of refraction and other familar me 
ments, and its relative importance imecreases 


complexity of the specimen, Ordinarily it 1s us 
prove the identity of two samples and to detect 
presence of a specific substance in a mixture. It 1s 
frequent criterion of purity. It is employed for follow 


ing the recent isolation and purification of such sub 
stances as steroids and fluorocarbons. [lydrocarbon 
mixtures have been analyzed for as many as ten com 
TABLE 1 
Scanning of infrared absorption bands 
Bands Wave Length 
Frequency microns 
357 5 OH, NH, H.O 
$7 ) sromat 
Alipha CH 
4 
é 
850-17 Este 
64 \ld 1 k 
Phe 
) Af At la 


INFRARED SPECTROMETRY APPLIED TO ANTIONIDA OSD 


ponents, but heretofore no samples as complex as thie ind corresponding or overlapping bands in the other 
mtioxidants have been attempted or results recorded saniples are designated by these numbers. Irom these 
The present systent we are reporting represents an numerical values, of course, the infrared spectra can be 
musually complicated one (3, 4). The following sub directly reconstructed. The purpose here is to illus- 
stances have been blended together in a wide variety of trate only typical data selected from more than a hun 
combinations and proportions in the attempt to prepare dred infrared spectra of specimens of single constituents 
in antioxidative additive for foods such as natural and and various combinations of two up to seven original 
vithetic shortenings: cottonseed or soya bean mono constituents. The compositions of these three blends, 
vlyceride . oil, corn oil as ¢ iluent, lecithin, propyl gal No 3, No 14 and Ni 15 are given 1n lable ys 


late, citric acid, tertiary butyl anisole (BHA), and butyl 
vdroxytoluene (BIT) TABLE 2 


ur investigations and practical tests (3, 4) have Composition of 3 antioxidant blends 
demonstrated the function and value of these various 
onstituents: propyl gallate (I’G) is a highly effective 
nt for increasing the storage life of fats; buty re : : 
lroxvantsole and butylated hydroxy 
Inene are used to provide protection through 
nd after baking, the mixture of both being more effec ‘ 


her compound separately ; citric acid has a 

leu steering trace metals such as 1ron and 
er whicl ire eflective ¢ xidation catalysts, and il 
Conclusions 
nergistically increasing. the antioxidant ettectiveness 


the mixture of BILLA, and BHI] \s indicated 


ter, lecithin acts to solubilize in oils and fats PG and 


from the infrared observations and data, the follow 


ing conclusions can be drawn: 


itric acid which otherwise possess very limited solu 1. ‘Lhe spectra are sensitive indicators of composition 


bility. Each of these individual compounds has been and of chemical change; each blend is unique so that 


nvestigated as a liquid smear. or as a powdered solid any two specimens yielding the same spectrum must be 


‘riate mull or in KBr disks in order to have like, and any differences in components or in relative 


proportions of components will immediately be charac 


standard infrared spectrum, automatically recorded by 
terized by repr ducible ditterences in spectra. 


? Blends No. 14 (without BHA) and No. 13 (with 


BHA) and with variation in percentage of other ma- 


he Perkin-Elmer double-beam infrared spectrometer 
The comparatively new technique—blending 1% of a 


sample with 99% powdered pure KBr and compressing : 
vhich is balanced in the spectrometer against terials, can be easily distinguished from each other and 
disk of pure KBr, thus eliminating all KBr effects in from No. 15, an effective and successful commercial 
food antioxidant. 


the spectra—has been particularly successful in this 
3. Table 3 shows that some absorption peaks appear 


investigation The mixtures were then examined in 
the same way. In Figure 1 is shown a typical infrared for the mixtures which are not present for the individual 
urve for No. 15, a mixture of six components, while constituents, while many characteristic minima for the 


in lable 3 ire assembled the data on abs irption band latter do not appear in the blends For example, only 
frequencies, cm ', in this spectrum for No. 15, with the 6 of the 32 absorption bands for citric acid, only one 


probable origin, and for comparative purposes to show having strong intensity, appears to correspond with 
racteristic differences in composition and structure bands for Blend No. 15. Even in the complete absence 7 
the ab:orption band frequencies for individual con- of excess citric acid in the blend these bands could be : 
which are responsible for the characteristic absorption. produced by substituent groups in other constituents 
stituents and for two other blends, No. 13 and No. 14. +. There is good evidence that citrates especially leci- . 
Phe bands for No. 15 are numbered 1 to 26 im the table thin citrate (7) in No. 15 are formed in these systems boy 
| 
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even though water is not present; small amounts of 
complexes between molecules also must be formed 
These new compounds of still uncertain configuration 
must be responsible for the effective mechanism of 


antioxidant action. Citric acid and propyl gallate are 


essentially oil-insoluble but lecithin citrate does dissolve 
in oil and provides a means for solubilization (through 
complexing ) of propyl gallate. 

5. These results contirm the somewhat less sensitive 
x-ray diffraction method which has indicated a non 
additive contribution of liquid and solid phases t 
diffuse patterns of haloes. 

6. It has been impossible thus far by methods of 
selective extraction or chromatography to separate and 
recover quantitatively original constituents of blends, 
a further indication of chemical combinations in the 


TABLE 3 
“ Frequencies, \ cm of infrared absorption bands and relative intensities (w weak, m medium, s strong) for antioxidant 
“ blend No. 15 compared with band frequencies of individual constituents and two different blends. 
7 Interpretation of Figure 1 
No. 15 No. 13 No. 14 BHA | BHT | Lecithin |  Propyl Citric Acid Corn O 
Origin Gallate 
1) 3640 m| C-OH 3460 s 440m 3400 8 (1) 3620 s 3340s | (2) 3440 w 
34 s C-OH ) ) 344 wl 4 
3) s |C4 
(al S45 w S50) w 40 
8 vi 7458 vw lo s SoU) w 7 
45s lest t n vw (8) 1785 w ( 1745s 
6) m | aromat 1595 m $) 1745s 1425 m 1760 m 1650 wi (7) 1545s 
w/C-N-H 7) 1540 m | (6) 1620 m (11) 1385 m 1607 m| (9) 1470s | (9) 1470s 60 
8) 1515 wlaromatic 8) 1515 ms 1595 w 1370 w (9) 1487 w 1425 w 1415s 4 
4) 14708 4) 1470s 7) 1540 w 1350 w 1460 w 405 wif ) 
1445 w|C-OH 1430 m | (8) 1515 m 1295 w (10) 1440 s 85 m 13205 60 
12) 1370s 1470s 1285 w 14 (14) 1235 w 1260 s $404 
1365 m| tert. ak l Sw 1430 1260 w ) 70m l¢ 1170 w 
12 m 11) 1385 w 14) 1235 m lus m 
14) 1235 w lester 18) 1 137 1205s 70 w Sw 
6) 1160 m/ester 4) 1060 n 1295 w 1190 w 825 w 
17) 1125 w|i see ale “ 1180 w 1140 w l t 7 
18) 11 W | primary ale 920 w 1(17) 1125 w 1050 shary 9] 
1060 w|C-OH S80 m 18) 1 5 w 1040 m Ww SS) w 
w aromati “ 1080 w sharp 1 5 w (23) 
135 w |aromati (24 805 m |(19) 1060 m (21) 935w 7 
) 890 w laromatic 770 w 1) 935 w n m 79 x 
(23) 860 m|p-benzene 60 m S80 w “ 7708 
810 w laromati 6 725 ms 875 m 860 m 
795 m |aromati S60 w S2U s 
720 ati 5m 770 m 8 $ 640 w ) 
770 6) 7 8 
760 m 685 w 77 
6 725m %) 7 
HY 
ot 
| 64 


spectra demonstrate the mechanism of antioxidant ac 


tion in selectively removing and combining with oxygen 
which then cannot oxidize the oily or fatty shortening 


with consequent rancidity from acid and aldehyde 
formation. 
SUMMARY 

Infrared spectrometry has been used as a modern 
instrumental technique of characterizing complex mix 
tures of as many as seven constituents in effective food 
antioxidants with comparison of data for three typical 
blends with the absorption band frequencies for the 
individual constituents. It is demonstrated that the 
infrared spectrum is highly characteristic for each blend 
and that there is clear evidence of reactions among the 
constituents such as the formation of lecithin citrate 


blends. Acknowledgment 
7. Oxygen is absorbed by these mixtures and the The infrared spectra were recorded in the service Infrared 
infrared spectra show the presence of carboxyl, hy Laboratory of the Chemistry Department of the | niversity of 
: Illinois. Chemical assistance in the investigations only a frac 


droxyl and aldehyde groups in bands of characteristic 
wave lengths, with disappearance or diminution of 
original absorption minima 

8. The infrared spectra by their very nature in de- 
tecting types of bonds and substituent groups from their 
vibrations (bond stretching) and rotation in organic 
molecules do not identify positively every molecular 
species in a complex blend such as these antioxidants 
Such an identification would prove extremely difficult 
if not impossible. The present work has certainly 
demonstrated the sensitivity, and the unique charac 
terization of each single constituent and of their combi 
nations, and reactions to form new individuals. The 


tion of which is reported in this paper, was given by graduate 
assistants, S. J. Bodnar and Josephus Thomas 
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Effect of Sucrose and Organic Acids on 

. Rose Marie Valdes, Marion J. Simone, 
Apparent Flavor Intensity and Elly H. Hinreiner 


| REVIOUS INVESTIGATORS (7, 14) have shown that TABLE 1 


sweetness influences apparent flavor intensity of aqueous Chemical and physical characteristics of fruit netcars 
solution When presented with solutions of distilled Soluble 
water containing sucrose, ac id, and imitation raspberry solids 
Havoring, judges ascribed more flavor to the sweeter 
sample, up to 15(@ sucrose (14). In the present investi- Peat 8.48 4 8 
gation, fruit nectars were studied to determine the 
Re 
sweetness-acid-flavor  relatic nship in a natural food 
t 
I Taste panel. A laboratory taste panel 16 to 22 judges, 
lhe statement has been made, “There is no evidence selected on the basis their ability to detect small differences 
that a direct relation ship exists between sensitivitv to in concentrations of sucrose icid im nectars, evaluated the 
the taste of chemically pure solutions and ability to de en Segre eee ae 6s s. the samples were 
ilways tasted at mid-morning and at room temperature (78 F.) 
ect flavors in food products 3). Mackev and Jones 4] lad 
DOO s especially iesig lor inalVsis 
Y) believe that the tasting situation for foods is dif were given the correct res] 
ferent trom that of water solutions, being complicated Design of experiment hod of paired comparison. For 
by the various taste and odoriferous substances present, the apricot nectar only, the method of paired comparison was 
| , ° used, wherein judges received 4 pairs of samples ¢ ach tasting 
and by the texture of the food. They state further that = I 
session and were asked to stal vVhnether the first sample in each 
th omple) } food 3 ys ake : 
the complexity of the food judging situation makes it pair appeared to have more, less, or the same flavor intensity as 
probable that the primary tastes will be harder to detect the second sample. Judges also recorded their preferences : 
in foods than in water solutions Their experiments Each pair consisted of any t f the possible combinations oi : 
} 
| . sweetness (0% % or } sucrose with acid ( 
showed that the taste panel was able to arrange, with veetne (0%, 4 with acid ©, 10%, 
1.1% or 1.4%)* and/or flavoring (0.0% and 1 X10°% com 
igh accuracy, water solutions and foods (pureed apple 
; ' mercial apricot flavoring synthetic flavoring, added for 
sauce, pureed pumpkin, and mayonnaise) according to control purposes, was too low to alter the flavor seriously. The aan 
concentration of the added taste substances. possibility of receiving identica amples was also included 
Flavor and sweetness are closely related factors, Chemical analyses of the sweetened and/or acidified apricot 
nectar ¢ resel 1 in able 2 
especially in fruit products. In fact, Sjéstr6m and ectar are presented in Table 2. , 
lhe order in which the samples were presented within a pair 
Cairncross (J2) consider the sweet taste a flavoring. thn whi re arranged within a set 
id t ore 1 which the pairs we irranged y nas fo 
lhe laboratory has found sucrose to be predominant vas randomized. Each combination was served in the reverse 7 
in the flavor of strawberry preserves (13), frozen order one-half of the time to off-set the natural bias for the first Jit 
peaches (4), red raspberries and blackberries (5). The samples presented l, ¢, 41). A total of 10 evaluations was . 
' , obtained for each of the possible combinations 7 
added sucrose counteracted some of the inherent sour spree 
: Vethod of multipl mparison. In order to more clearly 
ness and enhanced the natural fruit characte separate the flavor and sweetness factors, a multiple comparison o 
arat avor factors, a mu Itiy ariso! 
| - . 
Che relationship of sweetness with flavor has been method was used. Employing a randomized complete block - 
demonstrated with foods other than fruits. Sucrose lesign, sets of 4 samples of sweetened and/or acidified apricot, : 
added at low concentrations to peas, corn, carrots, r 
judges t each tasting sess! the panel members receivec 
mashed potatoes, tomato products and even canned samples containing approximately 30 ml i nectar in coded - 
meats and sea foods, improved the blending of the vari- beakers. Each sample differed in sucrose content (between 4% 
ous flavor components (6, 72). In many instances this and 12%) and/or added citric acid (between 0.5% and 1.5%). A 
blending was accompanied by an increase in total flavor. Che chemical characterist 
In view of tl | | above and consider oe i 
n view of the wor above and considet 


ing previous results collected by this laboratory (77, 14, TABLE 2 = 
Chemical analyses of the sweetened and/or acidified a 
apricot nectar used in paired comparisons 


15), the present study involving nectars, was conducted 


with the following in mind: (a) that there exists a level 


at which added sucrose ceases to enhance flavor, and Sample — 8 A ; a : 
(b) that the relationship between sweetness and flavor Sucrose? Acid? Brix) j uahy. | satle 
is influenced by acidity % % ite 
88 12.47 
Raw materials. The fruit nectars were made from Blenheim r 16.64 g 55. 30 14 
apricots, Bartlett pears, and Halford cling peaches. All nectars : 1.4 16.64 47 4 20.96 
consisted of 55% fruit and 45% water by weight with no added Sinwnnt by worte 
syrup. The raw fruit was put through a 0.033 screen in a Lasen Mixture of succinic, tartar 
camp pulper, blended with water, then poured into No. 2% size 
cans. Cook times were 40 minutes at 210° F., 32 minutes at \ mixture of succinic, tartaric, citric and malic acids in a 
210° F., and 40 minutes at 212° F., for the apricot, pear, and ratio of 1: 2:6: 11, respectively 
peach nectars, respectively. The chemical analyses of the natural "Imitation apricot elements (Magnus, Mabee & Reynard, 
fruit nectars are summarized in Table 1. Inc., New York). 
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TABLE 3 


Chemical analyses of sweetened and/or acidified nectars 


Combinations Soluble 
> s \ Is acidity * ratio 
\ t Necta 
g 3.98 57¢ 3.41 
7 571 6.44 
4 59 27.94 
) ) 5 Se 
0.555 
18 544 
72 0.725 4.9] 
12 712 47 
12 0.4 3.58 ? 00 
Pear Nectar 
( 4.4 133.7 
$15 97 159.59 
$.15 169.69 
] 178.9 
1! 7 $.15 95 186.3 
18.4 4.16 93 198.38 
I Nectar 
8 344 41.89 
6 47 46.43 
6 Ss 8 448 35.40 
68 485 34.91 
é 7 0.338 52.06 
x 87 0.436 40.30 
4 l 0.339 54.49 
425 43.22 
7 465 39.25 
504 36.31 
) 334 57.54 
1] 42 46.65 
bt 7 331 62.30 
5 4 49.00 
B tumet 
Ihe judges were requested to answer four questions concern- 
ng the nectars within each set of four, namely: (a) Which is 
the sweetest (b) Which sample has the most fruit 
flavor? ( sample do you like most? and (d) Which 
sample do you like least? This type of score sheet made it possi- 


ble to determine any relationship existing between fruit flavor 
sweetness. It also enabled the judges to express their 
d made it possible to ascertain the accuracy and 


RESULTS AND DISCUSSION 


Method of paired comparison. Flavor responses and 
pre ferences for sweetened and/or acidified apricot nec- 
tar evaluated by the method of paired comparison are 
summarized in Table 4. In part (a), when the control 
Was compared with nectar containing 4% or 89% su- 
crose, a very highly significant * number of responses 
ascribed more flavor to the sweeter sample. In addition, 
there was a very decided preference for the nectar 
with the greater amount of sucrose. Although the 
above-mentioned trend was apparent when the 8% su- 
crose sample was compared directly against the nectar 
containing 4% sucrose, the difference was not statisti- 
cally significant 

\ddition of organic acids appeared to balance the 
sweetness and thereby enhanced the flavor of the 
sweetened nectars to a significant degree [part (b) |]. 
In unsweetened nectars, however, the addition of acid 


Sigmiiicance determined by method developed by Roessler, 


Baker and Amerine (10). 


AUGUST, 1956 


TABLE 4 


Effect of sucrose and/or acid on flavor response and 
preference for apricot nectar (paired comparisons) 


(a) Effect of addition of sucrose on flay 


1 


Comparisons 
Flav response with I 
Sample A | Sample B reference to Sample A 
Sucrose Acid |Sucrose}| Acid Same | Mor Less \ 
4 | 00 
R 0 “oo 0.0 74.8 
0 | 0.0 1.9 47.1 64 
(b) Effect of addition of organic acids on flav res] 
Comparisons! 
| Flavor response with Prefe 
Sample ¢ | Sample D reference to Sample ( 
Sucrose} Acid [Sucrose Acid Same | More | Less ( D 
+0 1.1 0.0 19 5 
x 14 0.0 12.5 |5 34 
(c) Effect of addition of sucrose and acid on flay res] 
Comparisons 
Flavor response with 
Sample E Sample F reference to Sample E 
| 
Sucrose Acid |Sucrose| Acid | Same Mor Less E I 
8.0 1.4 0.0 1.0 9.4 65.6 RY 
| | 
8.0 14 | 4.0 
* Each pair evaluated 32 times 
*Sig. at P 0.05. **Sig. at P wie a 


decreased apparent flavor intensity by unbalancing 1! 
sweetness-acid relationship. 

Responses to the addition of both sucrose and acid 
indicated a significant tendency to ascribe more flavor 
to the sample with the greater SS/A," as shown in part 
(c). In this type of comparison, the following ratios 
were preferred: 17.04 over 12.47; 20.96 over 12.47 
and 20.96 over 17.04. 

In general, sucrose, in the percentages employed ii 
this investigation, enhanced natural apricot flavor 
\ddition of organic acids increased palatability, esp 
cially when accompanied by the addition of sucrosé 
Preference appeared to be based on sweetness and on 
acidity as well as on the ratio of these two factors 

The accuracy of the judges was tested by inte: 
spersing identical paired samples at random among the 
other combinations. The number of correct responses 
Was significant at the 0.001% level of probability when 
these identical samples were tasted. 

Method of multiple comparison. 

Responses obtained from the multiple comparison oi 
sweetened and/or acidified apricot nectars are pre 
sented in Table 5. When samples containing 4, 6, 8 or 
10% added sucrose were directly compared (Series |), 
the 8% sucrose sample appeared to be the most flavor 
ful and was preferred most frequently. The panel was 
unable to discriminate among samples, in reference to 
Havor and preference, when the sucrose increments 
were reduced to 1% (6,7, 8 or 9% sucrose). When the 
nectars were acidified (Series I11), diversified opinions 
were obtained from the panel. Results show that the 
three nectars with the higher SS/A were liked most, 


d {pric ot Nectar 


* Soluble solids-acid ratio. 
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TABLE 5 
Effect of sucrose and/or citric acid on flavor and preference for apricot nectar (multiple comparison) 
Samples compared 
Series Adde Added SS/A t Most t | Liked least 
acid 
i 
rat 
4 
at 7.4 
R t k Solut t S S P 


but the lowest and highest SS/A within each series 
were liked least. Preference could be based primarily 
on the highest apparent flaver intensity. The intensity 
of the natural fruit flavor is, in turn, dependent upon 
an optimum soluble solids content im proportion to an 
optimum acidity Kor apricot nectar, these optimum 
values were 16° to 18° Brix for the soluble solids and 
0.56 to 0.59% acid 

Pear Nectar The judges’ responses to sweetened 
» that of 


peat nectar ( Table 6) show a trend simular t 


TABLE 6 
Effect of sucrose on flavor and preference for pear nectar 
(Multiple comparison) 


\ 
\ Sweetest | Most 
a 
R te 
the apricot nectar. There was a highly significant ' 


degree of accuracy in identification of the sweetest 
sample in all series; a dislike for the least sweet nectar ; 
issociation of preference with the most flavorful sam 
ple; and correlation of flavor and preference with the 
soluble solids-acid ratio. Pear nectar with a ratio be 
tween 159 and 169 was the most liked 

Peach Nectar. A more extensive survey with peach 
nectar produced interesting results (Table 7). When 
the 4 samples presented consisted of 4, 6, 8 or 10% 
sucrose, the panel designated the 8% sucrose level as 
the most flavorful as well as the most liked. This result 
was verified by Series II, where an even narrower 
sucrose range was used. However, when the samples 
with sucrose levels of 6, 8, 10 or 12% were evaluated 


* Significance determined by method of X* as described by 


lisher and Yate 


(Series II), prelerence shifted toward the 10% level 
Phis is consistent only with their tendency to prefer the 
second sweetest sample in each series of four (Series | 
ind IL) 

The ettect of addu citric acid 
presented in Series IV, V, Vi and VII. It is of interest 


to note, in comparing Series III with IV, that the addi- 


] 


thie responses is 


tion of acid did not produce a shifting preference to 


a SS/A approximating the one riginally preferred as 
might be expected Instead, the judges re sponded to the 
acidified nectars in much the same manner as to the un 
acidified samples, placing them in the same relative 
order 

lo elaborate on the data collected from comparisons 
in the fourth series, the sucrose range was narrowed 
(Series V) and resulted 11 general liking for the 
nectar containing 10% sucrose (SS/A of 44.50) 

Various levels of citric acid were added to the peach 
nectar in Series VI and VII lhe samples containing 
Q% sucrose and acidified with 1.54% acid were the best 
liked in each of these series. This particular nectar had 
i SS/A of 39.25 

SUMMARY 

\pricot, peach, and pear nectars were evaluated by a 
trained taste panel to determine the relationship that 
exists between fruit flavor, sweetness, and acidity. 
Previous results had led to the conclusions: (a) that 
there exists a level at which added sucrose ceases to 
enhance flavor, and (b) that the relationship between 
sweetness and flavor is influenced by acidity 

When evaluated by the method « f paired comparison, 
sucrose added at levels of 4 and 8% enhanced natural 
ipricot flavor. Apricot flavor was enhanced even fur- 
ther when organic acids were added to the sweetened 
nectar. All nectars were evaluated by the method of 
multiple comparison and the following observations 
were made: (1) The panel associated preference with 
the sample they considered most flavorful; (2) ap 
parent flavor intensity seemed to depend upon the ratio 
of optimum soluble solids and optimum acidity ; (3) 


there was a high degree of accuracy in identifying the 


sweetest sample in all series; and (4) in general, there 
was a dislike for the least sweet nectar 1 each respec 


ratios 


tive series Preferred soluble solids-acid 


for 


i! 

| | 

| 

| 

| 

| 

| 

|| 
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TABLE 7 
Effect of sucrose and/or citric acid on flavor and preference for peach nectar (multiple comparison) 


Samples compared Judges’ responses 
s SS/A ectes ost peach 
\dde Most peach Liked most Liked le 
sucrose ‘ sample flavor 
$1.89 
46.4 
) 
16.4 t 
46.4 
1\ 35.4 11.9 11.9 
4 4 5.7 
$4.5 $2.9 4 
49 RR 
\ 8 4 14 14¢ 
4 4.9 4 
t $4 31.8 
1665 
Vi 49 24 
; 4.9] 
valuat $4.49 
Vil 4 7 
v t 
) 46.7°* 
k design. *Soluble solids-acid ratio. °Sig. at P 5. **Sig. at P 1. *°*Sig. at P 
apricot, pear and peach nectars were approximately 30, 6 Caur, J. F. Sugar as a seasoning. Some preliminary 
é olecuk 2 2? Q51) 
160 and 40, respectively - mark The Sugar Molecule, 2, 2 (1951 
4. CHAPPELL, G. M. Flavour assessment of sugar solutior 
Acknowledgment J. Sci. Food Agr. (7) (1953). 
8. Fisuer, R. A., Yates, F. Statistical Tables foo 
\ppreciation is extended to Mr. Sherman Leonard for cal. Aavicultural and Medical Rescarch. 1983. Hai 
canning the truit nectars Che chemical analyses of the nectars Publishing Co.. Inc.. New York, N. 
id of the w fruit is credited to D tor S. Luh ; his > 
students authors are gratetul to r Voessier 
‘ tood tasting panel. Discernment of primary tast 
vartmen Matl ities MS suggestions vardinge the 
experimenta aesigi cooperation embers / 7 ch / oz 
oot echnol., 8, 11 (1954) 
ind the assistance of Mrs. Gladys Jacob is greatly appreciated , ; 
apt 10. Roesscer, E. B., Baker, G. Amerine, M. A. One 
7 Funds for this investigation were made available by the ; 
< R h | lat \ York 7 tailed and two-tailed tests in organoleptic comparisons 
“ugar Nesea©rcl oundation nc., stew or 
Food Research, 21, 1 (1956). 
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Notes and Letters 


A Quick, Rank Test for Significance of 
Differences in Multiple Comparisons’ 


actual values are not particularly meaningful, as in th 


METHOD PROPOSED is especially suitable where 


case of sensory evaluations, where it is convenient, and 


perhaps even desirable, to rank a series of samples in 


order of pre fere nce, o1 citterence The method 1s based 
on the polynomial distribution with number of treat 
poly 


terms of the 


ments (samples) equated to the 


nomial, and number of replications equated to the 


The generalized equation is as follows 


| | r,)*® 


hus the probability (1?) of the chance occurrence of 


a rank total for any given treatment (sample) as com 


pared to other treatments, replicated n times, may be 


Such presented in 
Ol), and 
2 for the 547 level of significance (IP 05) 


tables is illustrated in the 


determined calculated values are 
lable 1 for the 14 level of significance ( I’ 
lable 
The method of 
following example 


processed with different antioxidants 


using these 
Seven samples of tomato juice were 
\ sensory panel 


consisting of 7 judges was asked to rank the samples 


n order of preference in regards to general attractive 


ness of appearance. The results were as follows 


| at s 
eplicate 4 

\ 

B 

( 5 6 7 

4 

G 6 

Deak totais 19 6 o* 


Entering Table 1, we find the values of 16-40 for 7 


treatments, and 7 replications. Since the rank total for 


Art. No. A557, Contribution No. 2711, of the 
riment Station (Departments of 

Partial support from funds pro- 
Act of 1946, project 


* Scientiti 
Maryland Agricultural Exp« 
Horticulture and Entomology ) 
vided under the Research and Marketing 


NE15 
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treatment 2 was only 7, which is lower than 16, it may 


be concluded that treatm nt 2 Was preferred well 


beyond the 1% level of significance, Similarly, treat- 


ments 5 and 7 were rejected by the panel with more 
than 99% assurance that the rejection was not due to 
chance alone. [Entering Table 2 for 7 treatments and 7 
replications, we find the values of 19-37, indicating that 
treatment 6 (rank t il f 39 Was s rejected but 

] at the 5% level t significance lhe ditference 


between the hyphenated values may also be used as a 


least signincant ditference hus, all treatments above 
31 (7 24) may be considered to be significantly 
ditterent from Treat nt 2 at the 1% level 
lhe method need not be limited to the analvsis of 
rank data, since quantified test data may be ranked, 
and these in turn handled as above \s an example of 
such a procedure, we may use the scores of the same 
judges for the same mples tomato juice. In this 
case each judge scored each sample on a scale of 10, 
with one indicating poor appearance, and 10, excellent 
appearance The scores were as follows 
R R R Ra 
‘ 
é 


hus, essentially the same conclusions were obtained 
from the score data, except that the rejection of treat- 
an indication 


ment 6 was not indicated. This may be 


that in 
maximized, ranking may be 
only for the sake of convenience, but to maximize dif 


such situations where differences are to be 


preferred to scoring not 


ferences as well. 
Che score data were also analyzed by the standard 
procedure for the analysis of variance (1), with the fol- 


lowing results: 


Factors F rat 
re gre 
Pre Judg 
let 7 


lhe Least Significant Difference, as calculated by the 
1.5 at the 5%, and 2.4 at the 
When comparing treatment 


method of Duncan, was 
1% levels of significance 


1 
Judge 3 
Score Rank | Scor Rank | 
5 t 
Score | 
1eans | 
= 
| 
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TABLE 1 


Rank totals required for significance at the 1‘ level (P 0.01). (Rank total must be lower than Ist value or higher than second 
value to indicate significance. The difference between the values is equivalent to the least siginficant difference.) 


Number of treatments (or samples) 


Number of 
replicates 4 5 o 7 9 
4-14 4 4 »-25 6-27 
6-18 7-25 8.28 9.35 x 
t 4 7 A x t 1.34 12-38 ] 4 14-46 l 
+> 14-4 lo 44 17-4 18.54 
4 6-4 18-45 19-51 1-5¢ 3.61 
1 ) 4 1-5 23-57 6” 
7 15 7-37 4 5.5¢ -€ 9.7 76 
17 + 48 > 31-69 47¢ 83 
6-28 t +4 5 5-75 $1-91 44.9 
69 8.79 43-87 47-9 50. 
4 16.94 51-1 
17-8 38 63 69 
47 ¢ 41.9 47 6-111 66-124 78 
3¢ 74 $3.77 50.9 63-117 70-1 76-144 82.158 
TABLE 2 


Rank totals required for significance at the 5°% level (P 0.05). Rank total must be lower than Ist, or higher than 2nd hyphen- 
ated value to indicate significance. The difference between the values is equivalent to the least significant difference.) 


Number of treatments (or samples) 
Number 
replicates > 4 ) 11 12 
4.11 5-1 6 x 
6-14 7-17 x 11-29 $34 
; 7 x l 4 4 15 18.4 4 
9-35 4 4.28 19-41 1-4 
18 15-27 1-4 4 t 
5 7 4 5.4 7-5 5s 6 
17-28 4 4 6-4 1.59 7-71 4 
12 19-31 9.5 58 54 9.7] 42-78 45-8 
4-19 17 1-34 4-4 8.49 6-63 71 43.78 47-8 
5 19.29 7-45 19-69 $3.7 47-85 51-9 
1.49 4.5 8.66 43-74 47-83 57.9 6 
8.24 ‘4 7-4 7 -€ RO 
4.36 4-5¢ de ; 5-9 60-1 11 
6.32 14 5 $3.9 65-111 
5.55 R.7R 4.9 67-11 73 5 t 86-14 
32 44.7 58.94 64 7 71-119 78-131 84-144 
5 $8 46.74 t 11 87.138 89.15] ) 64 


quick method of analysis from the range reported by 
Tukey (2) when the original data are in rank form, «1 
when the replicate variance is significant, since the 
ranking procedure automatically eliminates such repli 


means in accordance with these L.S.D.'s, the conclu 
sions that may be drawn are quite similar to those ob 
tained by the proposed method 
(ther data involving comparisons among lubricants, 
chemical procedures, sweet corn variety vields, and off cate variations 
\miHup KRAMER 


favors in canned squash, were analyzed by the pro 
University of Maryland 


posed method and the results were found to be similar 
to those obtained by the analysis of variance. _— 
Wilcoxon (3) reported on a rapid ranking method ; 

however, his rapid procedure is limited to a comparison 1. SNepecor, G. W. Statistical Methods. 4th ed., 1946, lowa 
of two treatments, while for multiple comparisons some State College Press, Ames 

age 2. Tuxey, J. W. Trans. N. Y. Acad. Sei. Ser. HI, Vol. 16, No 
additional caleulations are required for calculating the 2. p. 88 (1953) 


X*. The proposed method is even more rapid than the 3. Wincoxon, Frank. American Cyanamid Co., N. Y. (1949) 


o 
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charin and the cyclamates. This valuable 
report gives a reassuring appraisal of the 
safety of these sweeteners for special 
dietary purposes but does not support the 
unrestricted use of these sweeteners in 
general purpose foods and beverages 


INDUSTRIAL HEALTH 


Investigations into the toxicity of solv- 
ents for replacing benzene: II. A 
study of toluene. 

Fapre, R.. Trunaut, R., Lana, S., 
AND Peron, M Irch. maladies profess., 
med. travail et securite sociale, 16, 197 
215 (1955); Arch. Ind. Health, 13 (4), 


3090 1956 ) 


Experiments were carried out on rats 
nd rabbits exposed to varying conens 
f pure toluene vapor for & hrs. a day for 
6 days a wk. over 7 wks The findings 
indicate no alteration in the blood pi 
ture regarding red or white cells and no 
change in general healt! Similar expts 
with dogs gave similar results and also 
showed that the bone marrow was in no 
way modified. Toluene was found to be 
far less toxic than benzene 

PACKAGING 


Strength properties of polyethylene- 
coated papers. 

Arnotp, K. A. (St. Regis Paper Co 
Deferiet. N. Y.) Vodern Packaging 
20 (8 138-1444 (1956) 

New dynamic test methods support 
field data indicating multiwall bag with 
polyethylene-coated paper ply has greater 
shock resistance than conventional paper 


tests indicate 


PHYSICAL RESEARCH 


Method for measuring consistency of 
foodstuffs. 


W oLOPKEWITSCH N (Bundesfor- 
schungsanstalt fur Lebensmittelfrischhal 
tung, Karlsruhe). Z. Lebensm. Unter- 


such. u-Forsch., 103, 261-72 (1956). 

An app. and method are described for 
measuring consistency by means of a 
load deformation curve. Good correlation 


was obtained with subjective tests 


STATISTICS 


On some applications of statistics to bi- 
ological sciences. 
Research Today, 11 (2), 27-39 (1956). 
An expository article on the design of 
expts. touching on most of the basi 
principles The presentation is excep 
tionally good and very readable The 
principles are illustrated by presenting the 
statistical analysis of some exptl. results 


RECENTLY ELECTED 
MEMBERS OF IFT 


Robert 5S. Aries 
270 Park Avenue 
New York 17, N. \ 
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TO PROTECT 
YOUR PRODUCT 
FROM RANCIDITY 


If your product contains fats or oils, a letter 

or call to us is the easiest way to make sure it has 
protection from oxidative rancidity. We will 
recommend the precise Sustane formulation to 
provide this dependable protection. 


With Sustane, Universai’s high-potency antioxidant, 
you can depend on these important advantages: 


© Longer shelf life, doubly important during hot 
summer months. 


@ Greater carry-through for protection of fried and 
baked products such as potato chips and pastries. 


@ Lower cost per pound of stabilized product. 
Superior oil-solubility. 
@ Easy and economical application. 


Protect your customer and retailer good will and 
avoid expensive returns by giving your product 

the greatest all-around protection from rancidity. 
A letter to us will provide it. 


PROTECT YOUR PRODUCT WITH 


UNIVERSAL OIL 
PRODUCTS COMPANY 


30 ALGONQUIN ROAD, 
DES PLAINES, ILLINOIS, U.S.A. 


“a 
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For the SAFETY of your Products...use 


FELCOFIX © LOCKED-IN Flavors are dry homoge- 
neous powders that remain FRESH, TRUE and 
DELICIOUS even when used in mixtures containing 
acids, sugars and other reactive ingredients. 


FELCOFIX” LOCKED-IN Flavors have truly amaz- 
ing lasting power and their high concentration results 
in economies that are important to your profits. 


For the ultimate in flavor quality and flavor reten- 
tion in your dry mixes, powders, powdered gelatin, 
tablets, wafers, etc., and to assure the sales success 
of your products... 


INSIST ON LOCKED-.IN Flavors’ 


FLAVORS 


Our technical staff is at your disposal. Write for lib- 
eral samples. 


7 ¥ fal 
elton Tavors 


Tru Fruit Flavors er Flavors * Var las 
-_ FELTON CHEMICAL COMPANY, inc. 
599 Johnson Avenue, Brooklyn 37, N. Y. 
yy Sales Offices and plants in major cities, 
YY Canada and overseas 


® Registered Trademark 


| POWDERED 
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At last! Positive way to 


SOLVE INSTABILITY 


of food emulsions 


MONTHS MORE! 
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hydrophilic 
colloid 


lengthens shelf life of French and Salad 
dressings, meat and barbecue sauces 


You produce stable and uniform 
emulsions of superior flavor release 
and natural color witn Kelcoloid. 
This easy-to-use hydrophilic emulsi- 
fying colloid improves consistency, 
gives smoother textured dressings 
of higher gloss. 


be 
Extensively used in French dress- 
ings, Kelcoloid gives greater emul- 
sion stability and markedly 
increases shelf life. Even when 
dressings are subjected to either 
high transit and storage tempera- 
tures, or refrigeration, Kelcoloid 
protects against body breakdown 
and separation. 


and 


For softer, smoother texture add 
Kelcoloid to produce a desirable body 
that resists cracking and oil separa- 
tion even on long standing. 
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art 


With Kelcoloid you produce a prop- 
erly stabilized product with optimum 
body and clean full flavor. Shelf life 
is increased for Kelcoloid maintains 
uniform emulsions longer. 

For finer food emulsions Kelcoloid 
is well worth your immediate 
evaluation. 


YOURS ON REQUEST: Free Kelcoloid 
Sample and Technical Bulletin, fully 
describing application of Kelcoloid 
in food emulsions, yours without 
obligation. Write today. 


KELCOLOID® 


a product of KELCO company 


120 Broadway, New York 5, N. Y. 
20 N. Wacker Drive, Chicago 6, Ill. 
530 W. Sixth St., Los Angeles 14, Calif. 
Cable Address: Kelecoalgin—New York 
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How to protect your foods against down-grading 


by using pure Diamond Crystal Flake Salt 


Diamond Crystal Flake Salt has the high- 
est uniform purity of any salt made. Ends 
danger of costly spoilage and “off” flavor 
from an impure granular salt or rock 
salt brine. Improves taste and keeping 


qualities of foods. 


O YOU KNOW what the calcium, magnesium, 
1B) copper and iron in an impure salt can do to 
your products ? 

These impurities form unappetizing scums and 
discolorations on vegetables. Slow down curing of 
meat, make it tough and bitter-tasting. Give frozen 
fish poor texture and fishy taste. Cause oxidative 
rancidity in foods containing fats and oils. 

Today’s food market is keen. Competitive. The 
quality of your product is one of your best sales 


weapons. Why spoil it with an impure salt ? 


Why flake salt protects quality 

Only Diamond Crystal is made by the exclusive 
Alberger system. This produces flake salt 99.95% 
pure. An amazing high purity that gives Diamond 
Crystal frue salt flavor... without the bitter taste 
imparted by calcium and magnesium compounds, 
present in less pure salt. By using Diamond Crystal 
Flake you can salt to the limit for optimum flavor. 

Diamond Crystal Flake averages less than 1.5 
parts per million of copper or iron. Helps prevent 


oxidative rancidity and off-flavor development. 


Are you using the right salt ? 


The grain size and rate of solubility of salt has an 


important effect on your product. That's why 


Unretouched photograph of actual filter test shows difference 
in purity and cleanliness between a leading granular, cube- 
like salt (left); and Diamond Crystal Flake Salt (right). 


Notice how impurities in the granular salt used discolored the 
corn on the left—while pure Diamond Crystal has protected 
the golden appeal of the corn at right. Which brand do you 


think the housewife would buy again ? 


Diamond Crystal Flake Salt is precision screened 
into a wide range of grain sizes to meet the most 


exacting individual requirements of your product. 


Send for free analysis 
If you are not sure that the salt you're using is 
suitable for your product, send a sample of it with 
the coupon below to Diamond Crystal. The salt will 
be given a careful laboratory test and the results 


forwarded to you free of charge. 


--—-— Mail this coupon for free salt analysis —— 5 
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Technical Department FT 


Diamond Crystal Salt Co., St. Clair, Michigan | 
I enclose a sample of the salt I now use. Please have it | 
tested and send me the report free of charge. 1 would 
also like information on special Diamond Crystal Salts | 
made for my industry | 
Name 
Company 
Product 
Address 
City State 
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FOOD TECHNOLOGY, AUGUST, 1956 


MASTERS AND DOCTORS IN FOOD 
TECHNOLOGY 


-/ (Continued from page 24 preceding technical papers ) 


Name Degree Title of Thesis 


‘ sardner, S.M. The Effects of Food Ash on tl ey 
d ry fl a V O Donald 


velopment of Caries in Hamst 


O'Neil, John J S.M. Studies on Submerged Culture Pro 
A highly suitable line of dry flavors duction of Mushroom Mycelium 
for ln lereshkevitch, Se.D. Oxygen Absorption from Gas Bub 
tor ,use in DRY-MIXES, such as: Wlodzimievz bles Under Shear Between a Rotating 
; Gelatin desserts, pudding pow- Drum and a Stationary Cylinder 
} | } k UNIVERSITY OF MASSACHUSETTS AT AMHERST 
ge} Arenas, E. M.S. A Comparison of Food Regulations 
mixes, pie-filling powders, 


Chile and The United States 
Brody, H. D Ph.D. Fost-Harvest) Application of Anti 


etc. biotics and Growth Inhibitors on tl 
\ : Shelf-Life of Spinach and Asparagus 
Chan, M. S. M.S. Metabolic and Toxicological Studies 


on Ethylenediamimetetracetic Acid 
the Albino Rat 


Feliciotti, E. Ph.D. The Thermal Destruction of Thiamin 
ini Buffer  Solutior ind Low-Acid 
Foods in the Temperature Rang: 
228° to 300° F 

Gersten, B M.S. A Colorimetric Procedure for Deter 


mination of Phosphorus in Food 


Irvin, K M.S. Freezing Preservation of Quahog 
Clams 
Khallouft, N M.S. Some Public Healt \ 
ebanon 
Read, R. B Ph.D. High Temperature-Short Time Pas 
teurization of Milk 
. Rotman, A. M.S. Color Stability in Bottled and Cam 
Carbonated Beverages 
Steinberg, M Ph.D. Chemical \spects ol Pectu Gel 
Darkening 
Tsuji, K M.S. ‘the Determination of the | 
of Shrimp 
Zapsalis, C M.S. Storage Life of Pre-Peeled Potatoes 
(French Fry Style) Packaged in 
Plastic Films 
UNIVERSITY OF MISSOURI AT COLUMBIA 
Finley, Neil M.S. Influence of Plastic Vat Covers ot 
r the Fermentation of Cucumbers 
f . Johnston, Ph.D. Lindane Residues in the Fermentatior 
a ee Melvin R and Processing of Pickles 
a | NORTH CAROLINA STATE COLLEGE AT RALEIGH 
Calhoun, Fred M.S. Standard Cycle Times Applied to 
— | Apricot ; H., Jr. Milk Bottle Case Handling in Dairy 
: Plants 
Gregory, M.S. Labor Utilization and Employee Eth 
Max Edwin ciency in Seven North Carolina Milk 
Plants 
McAnelly, M.S. Studies on a Peptide Stimulatory for 
John K. the Growth of Certain Bacteria 


RUTGERS UNIVERSITY AT NEW BRUNSWICK, NEW JERSEY 
Wodicka, Ph.D. The Nature and Properties of the 
Virgil O. Pigment of Cured Meats 


OREGON STATE COLLEGE AT CORVALLIS 


Dunning, M.S. Chromatographic Analysis and Bio 
Robert L. synthesis of Peppermint Oil Terpenes 
Fortner, M.S. labor Requirements of Different 
Leland U. Methods of Using Polyethylene in 


Pear Packing Operations 


(Continued on page 42) 


Hultin, S.M. Nitrogen Compounds in Instant 
Herbert O Coftes 
ry 
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fully automatic tinuews operation. 


The above i of FInc “Sterilmatic™ Pressur 
Cookers and lors has @ potential of more than 2,000 car t tr: 


— tan costed evenly and exactly alike in 


Taking the Guesswork out of Commercial Processing 


The “Sterilmatic”* in-can 
method of processing gives canners everything 
they need to maintain highest uniformity and 
quality standards with dependable regularity. 

It literally takes the guesswork out of steriliz- 
ing and quality control. Now canners control time 
periods and temperatures to predetermined meas- 


urements of unbelievable accuracy. Instruments 


and controlling devices allow any selective degree 
of quality to be maintained with the utmost de- 


General Sales Offices: 


Canning 


WESTERN: SAN JOSE, CALIF. « EASTERN: HOOPESTON, ILL. 


pendability. The continuous flow of canned foods 
is fast, smooth and gentle. Efficiency is unmatched. 
Product texture, taste, color and nutrients are 
preserved as with no other cooking method. 

See how the FMC “Sterilmatic’’ Continuous 
Pressure Cooker and Cooler can fit into your 
present operations. Just call your nearest FMC 
representative, or write for full information. 
There’s no obligation. 

*Trade Mark —Reg. U.S. Pat. Off. 


FOOD MACHINERY 
AND CHEMICAL CORPORATION 


Machinery Division 


lap 1. 
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NIAGARA 
FROST” 


25 Years Successful 
Experience 


* Protect frozen food 
quality 


Get faster temperature 
“pull-down” 


* Never any defrosting 


shut down 


Write for Niagara 
Bulletin 105 


NIAGARA BLOWER COMPANY 


Dept. F. T., 405 Lexington Ave. New York 17, N. Y. 


District Engineers in Principal Cities of U. 8S. and Canada 
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(Continued trom page 40) 


Name Degree litle of Thesis 
Hudson, M.S. The Inheritance of Resistance to Fruit 
Leland W. Cracking in the Tomato (Lycopers 
con esculentum L.) 
McDaniel, M.S. The Influence of Acidity Control Dur 
Fred B ing the Manufacturing Process on th 


Market Quality of Cottage Chees« 


Narula, Ph.D. The Distribution of Nitrogen Com 
Prem N pounds in Goat's Milk 

Parker, Ph.D. Nutritional Factors in Milk Affecting 
Richard B. Growth of Lactic Acid Streptococci 


and Lactobacilli 


Pettit, Ph.D. The Effect of Certain Psychological 
Lynne A and Environmental Factors on Flavor 
Preference Testing 


Rahman, Ph.D. Histological and Histochemical In 
Abdul R. vestigations of the Effect of Certain 
Chemicals Upon the Quality of De 

hydrated Peas 


Renney, Ph.D. Some Effects of CMU (3-parachloro 
Arthur J phenyl 1,l-dimethylurea) as a Pre 
Emergence Herbicide on Peppermint 

Potato and Grain Crops 


Schnautz, M.S. Effectiveness of Certain Spices it 
John A, Protecting Beef from Gaining Flavors 


from Gamma Radiation 


Suri, Balwant Ph.D. Chemical and Physical Changes 
R Isolated Beef Muscle Tenderized by 
Infusion with Sodium Chloride 


Teeny, Fuad M. M.S. Potato Sugar as a Sweetener for 
Some Food Products 


Iwigg, M.S. Sherbet Studies Using Orange and 
Kenneth W. Cranberry Concentrate 
Valassi, Ph.D The Effect ot Mixing Speed on the 
Kyriake \V. Physical Properties of Cake Batter 
With and Without Fat Emulsifier 
Watkins, M.S. Destruction of Lactic Acid Strept 
Sprague H. coccus Bacteriophage by Various Ba 
tericidal Agents 
Wiedman, Ph.D. Factors Influencing Development and 
Harold W Control of Root Rot of Bean, Phas: 
olus vulgaris L., in the Willamette 


Valley of Oregon 


Williams, Ph.D. Cross Protection in Stone Fruits with 
Harold E the Ring Spot Virus Complex 


UNIVERSITY OF TEXAS AT AUSTIN 
Laskin, Ph.D. Oxidation-Reduction Potentials i1 


Allen I Cultures of Clostridium botulinun 


STATE COLLEGE OF WASHINGTON AT PULLMAN 


Litman, Ph.D. Study of the Fat-Protein Complex in 
Irving I. Powdered Whole Milk 

Nagmoush, Ph.D. The Nitrogen Source and the Oxida 
Mounir R. tion-Reduction Potential as They 


Apply to Mold Growth 


O'Brien, Ph.D. Proteolytic Enzymes of Thermophili 
Robert 1 Bacteria 


UNIVERSITY OF WISCONSIN AT MADISON 
Birdsall, Ph.D. Effect of Chlorinated Hydrocarbon 
John J Insecticides on the Flavor of Various 
Vegetables 
Gold, Harvey J. M.S. A Study of Horticultural Factors 
Affecting Quality of Canned, Machine 
Harvested Green Snap Beans 
Monnberg, Ph.D. Effect of Chlorinated Hydrocarbon 
Birgit M. Insecticides on Sugar Components of 
Beets and Rutabagas 
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A needle...a tiny, unobtrusive needle, yet it has to do 
big jobs, jobs it alone can do. But a wrong needle, or an 
imperfect needle can just mean wasted effort and wasted 
money. 

And so it goes in food processing. Many processors use 
top grade ingredients and the latest techniques. Yet, 
when it comes to spices — the small but significant ingre- 
dients that give the product its taste, its sales appeal — 
many do their skill an injustice. After all this care, they 
cut corners when it comes to spices. 

Knickerbocker spices... cinnamon, mace, nutmeg, pap- 
rika, ginger...are selected for manufacturers. They 
make the difference between a product that is just “O.K.” 
—and one which will bring increased sales. From its 
raw state to its final form, each variety is kept uniform 
in quality ...consistent in strength and flavor. And be- 
cause Knickerbocker spices are real spices ... there’s less 
loss of flavor... you'll find they are stronger... more 
aromatic... you'll use less! 

Not only will your customers taste the difference — your 
cash register will show the difference. Price lists and 
detailed information are available on request. 


KNICKERBOCKER MILLS COC. 
601-621 West 26th Street New York 1, New York 


BUT SO SIGNIFICANT! —— 


KNICKERBOCKER 
SPICES 


Since 1842 America’s Leading Importers of Fine Spices 


( 

| 
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FINE FLAVOR FOOD INDUSTRY TOPICS... 


. . « by Norb Leinen 


in the public interest 
If the Midwest is going to progress with the rest 
of the nation, its future lies in science-based indus 
tries, Dr. Chas. N. Kimball, president of Midwest 
- a - Research Institute, 425 Volker Blvd.. Kansas City, 
: FORMULATIONS Mo., stated in his annual report to the Institute's 
a Board of Trustees. *‘For every two jobs created in 
industry and services over the past 15 vears, our 
region lost one in agriculture,’ Dr. Kimball declared 
‘*We can compensate for the decline in farm jobs by 


CAKES 


PIE FILLINGS greater industrialization, not only in the cities, but 
also in the small rural trading centers. Smaller 
communities are essential to our economy, and we 


cannot afford agricultural whost towns like the aban 
FOR THE FOOD doned Rocky Mountain mining communities, 7 Dr 
7 Kimball continued. ‘‘The present transitional era 

will require major readjustments of  psyehc logical 


outlook and habit on the part of all. But it holds out 
some wonderful prospects for the people, communities, 


and companies flexible enough to stimulate their 


GELATINS 
thinking to meet the needs of the present technological 


age. 


PUDDINGS 


FRIES 


Restoration of fresh natural flavor to foods after processing has been 
accomplished in a novel and important advance in the food field. The 
new technique was announced by scientists of the U. S. Army Quarter- 
master Research and Development Command, Natick, Mass., and Evans 
Research and Development Corp., 250 E. 43rd St., New York City. The 

research team, which revealed that enzymes could be used to release 


latent flavor locked up in many processed foods in the form of flavor 


Developing new and distinctive flavors or sup- 
i z precursors, consisted of (from left): Dr. K. S. Konigsbacher, Evans 
plying established ones are equally important Research; Dr. Donald A. M. Mackay, Evans Research; Dr. Tortsen 
— . Hasselstrom (seated), QM Research and Development Command; and 
i at Fries and Fries. Dr. Eric J. Hewitt, Evans Research. They have been engaged in a 
| Our modern flavor laboratories are staffed program of research in which one of the objectives was to make dehy- 
drated cabbage more palatable for use in feeding Armed Forces person- 
with highly skilled chemists and technicians nel. In their report, they described experiments in which the natural 
: ° fresh flavor of raw cabbage was restored to dehydrated cabbage by 
> : who have helped perfect the flavorings of many treating it with water and an enzyme preparation made from mustard 
7 ” fine products found on every supermarket shelf. seeds. The general applicability of the process has been shown by mak- 
ing flavor improvements in such diverse processed foods as peas, celery, 
4 Your inquiry will be given prompt attention and leek, spinach, pineapples, onions, tomatoes, oranges, bananas, parsley, 
strawberries, milk, and carrots. The scientists emphasized the necessity 


treated in strict confidence. for finding suitable sources rich in the enzymes necessary for each 
particular food. They also pointed out that the processing of the 
food must not be so severe as to destroy the flavor precursors that are 
essential to the working of the process. 


: | 

lh. ( elanese ( orporation of America, 180 Madison 
vse Ave., New York 16, N. Y., announced it has estab 


lished graduate fellowships in 13 universities in its 
NEW YORK « 418 E. 91st St. © SA 2-2260 continuing program to assist and encourage develop 
CINCINNATI 110 &. St. VA 1-7200 (Continued on page 46) 
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Periodic progress reports of 


CONTI NEN TAL ‘3 interest and value to the 
food processing field 
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Self-tracking Gripstrip” simplifies key-opening 
of coffee, shortening and meat cans 7 


The annoying problem of “‘off-key” rip strips 
on key-opening cans has now been elimi- 
nated with Continental’s self-tracking Grip- 
strip. Developed by Continental engineers, 
Gripstrip consists of a multiple bead between 
the scored lines of the rip strip. Thus, each 
turn of the key locks this beaded strip into a 
slip-proof coil... all the way around the can. 

Already in wide commercial use on Conti- 
nental coffee and shortening cans, Gripstrip 
is now also available on our 12-0z. luncheon 
meat cans, large oblong meat cans and pear 
shape ham cans. 

In addition to offering the consumer extra 
convenience, Gripstrip actually strengthens 


the can body. Yet Gripstrip cans cost packers 
no more than ordinary containers. z 
Like so many other Continental advances, - 


Gripstrip demonstrates our continual interest 
in every detail of packaging quality — backed 
by nationwide facilities for research and 


development. 


CONTINENTAL € CAN COMPANY 


Eastern Division: 100 E. 42nd St., New York 17 
Central Division: 135 So. La Salle St., Chicago 3 
Pacific Division: Russ Building, San Francisco 4 
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acide 


BACTE 


IN BACTERICIDES 


KLENZADE X-4 
SODIUM HYPOCHLORITE SOLUTION 


New and improved — nearly 40°% more bactericidal 
power at no increase in price. 


Sodium Hypochlorite content increased from 4.62% 
to 6.4%. 


Saves money — goes one-third again as far. 


Lower pH, kinder to hands — use dilutions are non- 
injurious to equipment. 


Leaves no film, sediment, or deposits —rinses clear 
and free — easily diluted — always ready for use. 


One of America's most popular and widely used safe 
bactericides for dairy farms and plants. 


KLENZADE PRODUCTS, INC. 
Branch Offices and Warehouses Throughout America 
BELOIT WISCONSIN 


FOR SANITIZING 
FARM BULK TANKS 
TANK TRUCKS 
MILK CANS 
VATS 


\ A 


KLENZADE FOG SANITIZER 


16 


(Continued from page 44) 
ment of deserving graduate students for scientific 
careers. Fields of study covered include physies, 
chemistry, engineering, textiles, cellulose, and plastics 
Participating institutions are: Cornell University, 
Georgia Institute of Technology, University of Ili 
nois, Louisiana State University, Lowell Technological 
Institute, MeGill University, North Carolina State 
College, University of Oklahoma, Princeton Univer 
sity, Rice Institute, University of Texas, University 
of Maryland, and Yale University. 

Truesdail Laboratories, Ine., Los Angeles and [lono 
lulu, announce the creation of a new $1000 annual 
scholarship to be known as the Truesdail Chemistry 
Scholarship. The award, established at the University 
of Redlands, will make it possible for an outstanding 
sophomore student in chemistry to continue study for 
his junior vear. The recipient also will receive op 
portunity for summer employment at the Truesdail 
Laboratories in Los Angeles. 

An entirely new concept of merchandising macaroni 
products was announced at the recent 52nd annual 
convention of the National Macaroni Manufacturers 
Assn. A national publicity, merchandising, and ad 
vertising program scheduled to break this Fall during 
National Macaroni Week, October 18-27, will feature 
a low-calorie macaroni dinner aimed at the estimated 
$0 million Americans dieting every year. The dinner 
totals approximately 550 calories per serving—well 
below the calorie count of the average dinner. One 
menu features spaghetti with a rich meat sauce, tossed 
salad with vinegar and oil dressing, canned cling 
peach halve, and black coffee or tea. 

Industrial research directors were warned by one 
of their top colleagues to balance their programs with 
both long- and short-term projects to avoid ‘‘tryving 
the patience’’ of management. ‘*To the researcher 
himself,”’ said Dr. Roger H. Lueck, vice president in 
charge of research of American Can Co., ‘‘a negative 
result is often as valuable as a positive one. Unfor 
tunately, however, it is very difficult to translate 
negative results into company profits that favorably 
influence a board of directors.’’ Tle added that ‘‘the 
research director does well to incorporate in his pro 
gram a percentage of short-term projects where the 
chances of success are better than average. This is 
desirable even where the objectives of such projects 
are of less potential value to the company than those 
of projects requiring a matter of vears to bring to a 
conclusion.’” Dr. Lueck said it ‘‘should not prove 
diffieult’’ for research directors to develop a number 
of profitable short-term projects which would provide 
needed technology as well as help support long-term 
research. 

The emphasis upon group effort in modern industry 
presents the serious problem of how to preserve the 
creative genius of the ‘‘uncommon man,”’’ Mr. Craw 
ford H. Greenewalt, president of the Du Pont Com 
pany, told the American Newspaper Publishers Asso- 
ciation recently. Reealling achievements of the last 
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CONDIMENT 


SEASONING CHART 


For manufacturers supplying the vast ‘'con- for an extensive and versatile coverage of 
diment"’ market, D&O has developed several the field. The chart below presents, briefly, 
specific lines of seasoning products. Each these basic properties. For more complete 
group possesses distinct qualities required by information, order copies of the brochures ; 
certain types of condiment products, making prepared especially for this purpose. t 


oC / eC 
oficeddle 
PICKLES SPICEOLATE 
AND SPISORESIN Water-soluble, spice flavors made from . 
pure natural oils and oleoresins. a 
RELISHES SPISORAMA Completely pure. of 
Spisoresin Seasonings 
SALAD SPICEOLATE 
il-soluble seasonings made from spe- 
DRESSINGS SPISORAMA cial extractions of natural spices. 
SPECIALTY #+M1002 Completely pure. 
Sea 
SAUCES 
AND SPICEOLATE Dry-soluble seasonings made from pure 
oils and oleoresins, prepared on a dry 
CATSUP SPISORAMA carrier for easy dispersability. 
Al SPICEOLATE BROCHURE 
Ug 
SPISORESIN-SPISORAMA BROCHURE 
on request SALAD DRESSING BROCHURE 


OuR 157th VEAR OF SERVICE 


DODGE & OLCOTT, INC. 


180 Varick Street, New York 14, N. Y. 
ESTABLISHED 1798 Sales Offices in Principal Cities 


ESSENTIAL OILS * AROMATIC CHEMICALS + PERFUME BASES + FLAVOR BASES « DRY SOLUBLE SEASONINGS 


PRODUCT | 
7 
ou 
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| 
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dietetic 


lavors: 


food 


The calorie-conscious become taste- 
conscious through dietetic flavors by P & S. 
There’s more flavor (and greater sales 


potential) in P&S Dietetic flavors because 


there’s more skill in their preparation... 
more testing . . . more knowledge. 4 

Try samples without obligation in any A 
flavors you desire. You'll be amazed at the 
quality a Dietetic flavor can achieve. 4 


667 WASHINGTON ST. NEW YORK 14,N. Y. 


Offices: Chicago, Hil.; Cinn., Ohio; Los Angeles, Colit.; Toronto, Can. 
Plants Teterboro & Guttenberg, J. Culver City, Calif. New York, 


(Continued from page 46) 
half-century—the transportation revolution, univer 
sal use of electricity, and unlocking the atom—Mr 
Greenewalt declared *‘future developments may be 
expected in the next generation that will prove at 
least as startling as those in the past 50 years.’’ Ie 
added : ** Just when we will realize this problem of the 
future and how far the new developments will take 
us depends on how well we are able to recognize and 
encourage individual achievement.’* In all progress, 
he said, ‘‘the great problem is to develop within the 
framework of the group the creative genius of the 
individual. ‘‘It is a problem for management, for 
public education, for government, for the churches, 
for the press—for everyone,’’ he declared. ** The stake 
is both the material one of preserving our most pro 
ductive source of progress and the spiritual one of 
insuring to each individual the human dignity which 
is his birthright. Unless we can guarantee the en 
couragement and fruitfulness of the uncommon man, 
the future will lose for all men its virtue, its bright 
ness, and its promise.’ 


. « « things new under the sun 


New transparent Freezer Queen bags made of Tenite polyethylene 
keep refrigerated foods moist and fresh, save work and time in packag- 
ing meats, vegetables, or fruits for home freezing. The tough, odorless 
plastic serves as a moisture barrier, and at the same time permits a 
clear view of the items it encloses. The bags remain soft and pliable 
at sub-zero temperatures. After use, they can be rinsed clean in warm 
water and are ready for further service. The freezer bags are marketed 
in two different packages—one containing five bags of a 2-qt. or 4-Itb. 
size, the other a kitchen assortment including seven bags ranging from 
the large 2-qt. size down to a i-pt. or 1-lb. size. In addition to refrig- 
erator or freezer use, the bags are handy for packing lunches, covering 
silver, or storing small dry goods items in the household. For details, 
write Freezer Queen Products Co., 210 S. Clinton St., Chicago 6, Il. 


A specially purified catalase called Armalase-\ 100 
(liquid) has become a regular sales item of the 
Armour Laboratories and will be marketed through 
the newly-formed Bio-Chemical Department. The 
product, extracted from animal liver, was previously 
distributed as a market development item by the firm’s 
Research Division. Armalase-A100 rapidly converts 
dilute solutions of hydrogen peroxide into water and 
oxygen. It has been used successfully in the food, 
brewing, soap, textile, fur, rubber, leather, and cos 
metic industries. It may also be used to advantage in 
combination with hydrogen peroxide in the manu 


(Continued on page 50) 
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What Quaker has done in the food process- 
ing field is a truly amazing story. A story 
that should be told in person. 


Quaker, with years of experience in oats, 
corn and barley, recently added rice flour to 
the list. These flours have almost unlimited ap- 
plication in food processing. They are extremely 
neutral. Used as thickeners or carriers they as- 
sume characteristics of other ingredients—or 
characteristics can be accentuated or elimi- 
nated. You can have any size granulation—from 
the original grain to microscopic size. And all 
work is done under excellent temperature con- 
trol. Yet these flours are very economical—save 
you money in processing. 

Quaker’s men and modern machines will 
work on any type of blended product. They 
insure you of highest quality. Quaker offers 
diversification of mills so all your eggs aren't 


in one basket. And Quaker is equipped to han- 
dle bulk—still another saving for you. 

Quaker’s resources and abilities in the proc- 
essing field have only been touched upon here. 
The possibilities are endless. Let us help you as 
we have already helped so many major food 
companies. If you have any processing prob- 
lem, call or write Industrial Food Sales, The 
Quaker Oats Company. No matter what the 
problem, it will be worth your while. 


THE QUAKER OATS COMPANY 
CHICAGO 54, ILLINOIS 


Got a Processing | | 
: _ More economical? Ask the men at ; | 

AKER 

| 
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(Continued trom page 48) 

facture of cheese by destroying, selectively, certain 
harmful bacteria in milk without harming beneficial 
enzymes. This use requires approval of the federal 
Food and Drug Administration, which now is pending. 

Legendary bear serves as 
theme of this poster of Japan 
Gasoline Co., sales agent in 
Japan for Universal Oil Prod- 
ucts Co., Des Plaines, Ill., for 
Sistane UOP’s additive 
that protects food from ran- 
cidity. According to a legend 
of the Ainu, North Japan ab- 
origines, the bear was quite a 
fisherman, and impaled _ his 
" catch on a bamboo pole. But 
he wasn't bright enough to plug the end of the pole, 
and the fish slipped off as he walked home. The Ainu, 
smarter than bears, followed him and pieked up the 
fish enroute, saving themselves the trouble of looking 
for food. Freely translated, the copy says, ‘*‘ Don’t be 
like the bear—use Stistane to protect your food.”’ 


BARR 


Sorbistat, a compound which successfully inhibits 
mold and yeast growth in a wide range of food prod- 
ucts, has been made available to processors by Chas. 


Pfizer & Co., Ine., 630 Flushing Ave., Brooklyn 6, 
N. Y. The compound, Pfizer’s brand of sorbic acid, 
has been tested extensively and found to inhibit selec 
tively the growth of many molds and yeasts, as well 
as of certain bacteria which cause spoilage, according 
to Mr. Paul E. Wever, sales manager of Pfizer’s 
Chemical Sales Division. Its anti-mycotie—or anti 
mold—action has been evaluated in such foods as 
cheese and cheese products, pickles, fish, soft drinks, 
prepared gelatin fruit salads, potato salads, chocolate 
syrup, and eakes. As a result of comprehensive phar 
macological tests, the Food and Drug Administration 
has found it safe for incorporation in films and other 
food packaging materials. A one-half pound sample 
of Sorbistat and technical information are available 
from Pfizer’s Chemical Sales Division. 


A new oil bath air filter which combines high 
efticiency with extremely low pressure loss has been 
announced by Air-Maze Corp., 25000 Miles Rd., Cleve 
land 28, O. The new LPD achieves low-pressure-drop 
operation without any moving parts or any outside 
energy supply. The result makes economical oil bath 
filtration available for use with a much broader range 
of compressors, blowers, and engines. The smallest 
of the four models, recommended for variable speed 
engines and compressors, has a capacity range from 
800 CFM to 3500 CFM, with a pressure drop of 0.6” 


(Continued on page 52) 


ACCESSORY NUTRIENT FACTORS 
For the luxuriant growth of all lactic acid bacteria 
yeasts and molds assured by the use of 


EXCHANGE BRAND ORANGE SERUM AGAR #77 
(Dehydrated) a Complete Culture Medium 


Orange juice serum solids . 12.6g¢° 


FORMULA Agar (dry basis) . . . . 15g 


Yeast hydrolysate. . . . 3g 
Reducing sugars, total . 8g 
Sucrose, total . . . . . 6g 
0.001g 


when rehydrated on 
basis of 45 grams 
per liter of medium. 


Cysteine hydrochloride . 


Buffered with 0.2 to 0.6g KzHPO, to provide pH 5.5 +. 0.05 
after sterilization. 


* Equivalent to 100 ml 12° Brix orange juice serum. 


STANDARDIZED for uniformity and stability. 

POTENTIAL APPLICATION—Orange Serum Agar as an all-purpose 
medium has a wide application to the bacteriologist and 
microbiologist in the milk, fruit, pickling, food, bottling and 
fermentation industries. 


Available in 1 Ib, bottles through your laboratory supply house. 


Sunkist Growers 


PRODUCTS DEPARTMENT 


PHARMACEUTICAL SALES + ONTARIO, CALIFORNIA 
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LOW HIGH 
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‘one wants | the other wants 


In many plants, Celite diatomite filtra- 


tion has helped process control men 
maintain the desired balance between 
clarity and flow rate. 


CELITE FILTRATION assures 
perfect clarity at fastest flow rates 


For maximum clarity, Celite* offers 
a filter cake hundreds of times finer 
than the finest wire mesh. For maxi- 
mum flow rate, Celite offers more than 
2,500,000 filter channels in every 
square inch of the filter cake’s surface. 
Thus, you can maintain highest qual- 
ity without handicapping your produc- 
tion schedule . . . expand production 
without creating a clarification bottle- 
neck. 


Celite is diatomite . . . works with 
almost automatic ease with any stand- 
ard pressure filter. To meet your spe- 
cific requirements, Celite comes in 
nine standard grades of microscopi- 
cally controlled particle size. 

Celite is in wide use today filtering 
sugar, beer, jellies, syrups, cooking 
fats and oils. If your product is in a 
liquid state at some stage of process- 
ing, perhaps Celite can help you solve 


Jonns-Manville CELITE 


the quality versus production problem. 
A Celite engineer can give you the 
answer fast. 

To get in touch with a Celite engi- 
neer or obtain further 
information on Celite dia- 
tomite filtration, write 
Johns-Manville, Box 60, 
New York 16, N. Y. In 
Canada, Port Credit, Ont. 


*Celite is Johns-Manville’s registered trade- 
mark for its diatomaceous silica products. 


FILTER 
AIDS 


- 


W 
Aen process control | 


SANITATION 


starts with 


IN-PLANT 
CHLORINATION 


From start to finish of your 
processing operation, Wallace & 
Tiernan In- Plant Chlorination 
will keep your sanitation prob- 
lems to a minimum by: 


( 


Eliminating slime formation on 
equipment and in work areas 


© Retarding bacteria growth 
Greatly reducing offensive odors 
For information on how In-Plant 
Chlorination can help solve your sani- 


tation problems, write today to our 
Foods Division. 


WALLACE & TIERNAN 
INCORPORATED 
25 MAIN STREET BELLEVILLE 9. N. J. 
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water gauge at the minimum, and 4.8” at the maxi- 
mum. The largest model, for constant speed engines 
and compressors, ranges in capacity from 16,500 CFM 
to 24,000 CFM, with a pressure drop ranging from 
1.9” to 3.5". A bulletin describing the LPD oil bath 
filter is available 
Commercial production of a Vertical Screw Press 
has been announced by the Canning Machinery Divi 
sion of Food Machinery and 
Chemical Corp., Box 
1120, San Jose, Calif., and 103 
E. Maple St., Hoopeston, III. 
* The FMC Press is designed to 
extract fluid from a_ given 
product for the purpose of 
further processing of re- 
covered fluid, or the remain 
ing pomace that has been 


pressed, or perhaps both—-de 
pending upon the particular application and product. 
Employing the FMC **Flo-Mor’’ backing screen, the 
press will provide up to 830% more draining area per 
square foot of screen surface, which results in greater 
machine capacity. The Press has potential application 
in virtually any industry that requires a pressing 
application for the extraction or separation of fluid 
from a product 
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FMC’s Canning Machinery Division also announces 
it has become the exclusive distributor of the Allen 
Vibrating Table, a unique machine designed for in 
spection, sorting, and conveying operations 

A device designed to prevent vaporization and 
splashing of liquids under agitation in a Waring 
Blendor is announced by Central Scientific Co., 1700 
Irving Park Rd., Chieago, ge 
The Ceneo-Pinto Surface 
Cooler operates on the prinei 
pal of stabilizing the agitated 
liquid at its surface, where 
cooling is most effective, main 
taining the contents of the con- 
tainer at 1° or 2° C. above the 
temperature of the circulating 
water. The Cooler consists of 


a hollow copper bulb 3” in di 


ameter, with a tubular neck. 
The top of the neek contains 
water inlet and outlet) tubes 
soldered in a metal cap. The 
metal sphere, or bulb, is the immersion end of the 
cooler. The device, with an over-all height of 13”, 
may be clamped on a ring stand and lowered into the 
Blendor as required. It will fit any standard Blendor 
container of about 1000 ml. capacity. Price, without 
support, is $19.95 

Aluminum poultry boxes, like the one pictured here, 
have resulted in a savings of more than $20,000 an 
nually for J. Weingarten, Ine., 
a Houston, Texas, chain store 
operation, since they were put 
into use at the firm’s poultry 
processing plant. The boxes 
are manufactured by the ma- 
terial handling division of Mid- 
West Metallic Products, Ine., 
2108 Payne Ave., Cleveland, 
(). Each box holds a5) dressed 


chickens, averaging 2! pounds 
each, and packed in chipped 
ice. The boxes measure 12” by 12” by 24”. Perfora 
tions on the bottom provide drainage for melting ice 
The boxes are easily washed and sterilized after each 
shipment and used over and over again. 
oo 

A compact, motor-driven portable psychrometer for 
determining relative humidity has been developed by 
Friez Instrument Division of Bendix Aviation Corp 
The self-contained precision instrument, named the 
Psychron, was designed to rigid government specifi 
cations for use by the U. S. Weather Bureau. The 
commercial model also will be useful in many other 
fields where temperature and humidity must be closely 
checked or controlled—ineluding food processing and 
preservation. Its advantages over the widely used 
sling-type psychrometer include easier and safer close 
quarter operation and more precise aspiration rate 
It also is immune from radiation effeets of the sun. 


(Continued on page 54) 
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TENOX IV 


SPECIAL 


When you need an antioxidant... 


Eastman food-grade 
antioxidants 


Which antioxidant to use? How much to use? How to use it? 

These are questions Eastman is well-qualified to answer. 

For Eastman is the leader in food-grade antioxidants. The leader in 
volume, in experience, in accumulated data. No other manufacturer pro- 
duces so many basic antioxidants. Hence, no other supplier can match 
Eastman’s dependable counsel on their proper and economical use. 

Take advantage of this leadership. Call in Eastman food specialists 
for complete and interested technical assistance in the use of Tenox anti- 
oxidants to protect your sensitive food products against development of 
rancidity, and off-flavor. 

Write to EASTMAN CHEMICAL PRODUCTS, INC., subsidiary of Eastman Kodak 
Company, KINGSPORT, TENNESSEE. 
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(Continued from page 52) 
and has a built-in thermometer illumination system 
for easy reading in the dark. The unit weighs 24, 
pounds, is 10” long, 4°44” high, and 11%,” wide. It 
operates in a relative humidity range of from 10 to 
100%, and a temperature range of from 10° to 100° F. 
Company officials estimate the complete commercial 
unit will be available this fall and will sell at about 
$80. Write the company ¢/o Carl Byoir & Associates, 
Inc., 10 E, 40th St.. New York 16, N. Y. 

Cold water and steam can be mixed automatically 
to provide hot water at any desired temperature by a 
unique mixing control described by the Powers Regu- 
lator Co., 3434 Oakton St., Skokie, Hl. Called the 
Style D Mixer, the control can be used to obtain hot 
water where only cold water and steam are available, 
or to superheat plant hot water for a processing oper- 
ation. The mixer takes steam and cold water at pres- 
sures from 10 to 100 pounds. Cheek valves built into 
each inlet prevent interchange of steam and cold water 
when the mixer is not in use. The temperature adjust- 
ment handle also operates an internal delivery shut- 
off valve. The unit is available in 42” and *4” sizes. 
List price is $65 for the 4” mixer, and $130 for the 
34” unit. Write for Bulletin 369. 


A piston filling machine that handles from 2-oz. to quart and 2-Ib. 
containers, and fills semi-liquids and semi-solids including food, dairy, 
and chemical products is offered by Filler Machine Co., Inc., 10 Penn 
Ave., Rockledge, Philadelphia 11, Pa. The unit, called the Model SL55, 
is a straight line filler and will not fill unless containers are under 
the filling nozzle. Valves are completely air-free, and pallets are air- 
operated, insuring accurate filling of the many different sizes and types 
of containers the machine handles. Type of fill is by the bottom-up 
method to eliminate air pockets and insure a completely solid pack. 
Speed of fill is from 60 to 88 containers per minute, with higher speeds 
available. All parts are slow-moving to decrease wear and maintenance. 


A new can delivery system that with only one man 
on the loading platform put an average of 1,200 ready- 
to-fill 6-0z. cans per minute directly into a cannery 
filling line was demonstrated by Crown Cork & Seal 
Co., Ine., at Minute Maid Corporation’s citrus con- 
centrate plant, Leesburg, Fla. The Crown can de- 
livery system utilizes a conventional flat bed highway 
trailer which transports eight specially built can econ- 
tainers discharging by gravity, and a wheeled boot 
device mounted on a track set in a raised concrete 
platform. The boot enables the load of cans to be 
transferred in orderly ready-to-fill fashion from con- 
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tainer to cannery filling line via a cableway extension 
A Crown spokesman said that the entire subject of 
can delivery was undergoing intensive study by a top 
management committee. Additional improvements in 
the present Crown system that are already in ad 


vanced stages of development will not be made public 
until this committee has made its report. The firm 
may be addressed through J. M. Mathes, Ine., 260 
Madison Ave., New York 16, N. Y. 


The shape of the Tote Bin makes it amenable to tiering. Storing 
hermetically sealed Bins saves at least 15-30°, warehouse space—without 
tiering. With Bins placed one atop the other, just as pallets, even more 
space can be saved. Warehouses are cleaner and inventory control is 
simplified. For information on the Tote system for bulk material han- 
dling, write Mr. Carl Ackerman, Tote System, Inc., Beatrice, Nebr. 


An advance in mechanized cleaning for the food 
and dairy industries has been made in the develop 
ment of the Oakite Fan Sprayer, Model 561. Manu 
factured by Oakite Products, 
Inc., 19 Reetor St., New York 
City, the unit was developed 
to eliminate hand cleaning of 
storage tank interiors. The 
Fan Sprayer consists of a 
horizontal pipe fitted with two 
rows of solid jet nozzles set 
close together and at increas- 
ing angles. A small hydraulic 
motor imparts oscillating 
motion up to 100°, and the entire unit is mounted 
on small rubber wheels so it may easily be moved 
along the floor of the tank. The combined forward 
and oscillating movements make it possible for the 
sprays to hit directly a large part of the tank in- 
terior, while the remaining surfaces are cleaned by 
the flow-down of the cleaning solution and_ rinse 
water. Under normal operating conditions and the 
recommended pressure of 60 p.s.i., the unit can clean 
surfaces about 12 feet away. 
Pennsalt Chemicals has announced formula im- 
provements in their new type Raydex manual cleaner 
for dairies and food processing plants, now on the 
market. A granular type detergent, Raydex has been 
completely dedusted by a newly developed process 
greatly increasing ease of handling. In addition, a 


combination of non-ionic and anionic wetting agents 
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eo VANILLA LABORATORIES Special Cake Mix Flavor, 
pect” a product of our own laboratories, is something entirely 
new and different—yet already proven in actual use. 


ther® 
pee" A complete flavor combining Pure Vanilla with other 
ever flavoring ingredients, so versatile that by slight changes 
hind in formula it can give any cake mix a distinctive flavor, 
pny" vs it’s tailor-made for you, yet budget priced. 
pike B" We invite you to see for yourself the surprising flavor 
grene® results that can be obtained by specialists working 
\ ex within a specialized firm. 


4 
; SPECIAL PRODUCTS DIVISION 
| VANILLA LABORATORIES, Inc. | 
| Rochester, N.Y. | 
~ | Have your representative tell us about Vanilla Labora- | 
| tories Special Cake Mix Flavors. | 
SPECIAL PRODUCTS DIVISION | | 
| Ask for Mr. | 4 
ANILLA LABORATORIES, tne. 
ROCHESTER, N.Y. | | 
| Address | 
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has been added to the improved product to increase 
wetting and detergeney action. Improved Raydex, 
one of Pennsalt’s complete line of B-K sanitation 
chemicals, is available in 125- and 350-lb. full-opening 
type drums, at uo increase in price. Write Pennsyl- 
vania Salt Mfg. 3 Penn Center Plaza, Phila 
delphia 2, Pa 

A stainless steel spiral slide is helping Armour and 
Company at their Herr’s Island Plant (Pittsburgh, 
Pa.) to save money, time, elevator space, and give 
more uniform work loads. The slide, made of type 
302 stainless steel supplied by Allegheny Ludlum 
Steel Corp., Pittsburgh 22, Pa., is used for transport 
ing bacon sides from the third floor cutting room to 
the first floor curing cellar at the plant. Little floor 
space was needed for the slide since it takes but a five 
foot square area. Rate of descent of the meat is con 
trolled by the flow of a thin trickle of water which 
acts as a lubricant between the stainless steel and 
the meat. 

Three new models of apparatus for vapor-phase 
chromatography analysis are announced by Podbiel 
niak, Inc.. 341 E. Ohio St.. Chicago 11, Series 
1400 Chromacon, with column 
and cell contained! 
within a thermostatically con 
trolled enclosure, continuousl)s 
adjustable up to 190° ©., with 
electroni¢ strip chart recorder, 
0-2 MV, one second pen speed, 
is regularly supplied with hot 
filament cell, but is available 
also with thermistor thermal! 
conductivity cell. Series 9475 
Chromacon is similar to the 
above, but has special internal 
arrangement, heavier insula- 
tion, special high-temperature 
heating system and = detector 
cell, wiring and electric com 


ponents, to operate up to 225 


(. and higher as necessary to 
analyze components boiling from 150° C, to 300° ©. 
Series 9485 Chromacon is a continuously automatic 
recording plant stream analyzer for rapid (2 to 10 
min.) evelie analysis of one to six or more gas or 
liquid streams. The firm also supplies custom-designed 
models to meet special requirements. 

Concentrated Soluble Oleoresin Turmeric No. 800 
MM&R, ideal for seasoning and as a vellow vegetable 
color for food produets, now is offered by Magnus, 
Mabee & Reynard, Inc., 16 Desbrosses St., New York 
13. N. Y. It is stated to be stronger in color value, 
more completely soluble, and lower in price than 
other soluble oleoresins. Write for price information. 

A new liquid feed supplement that can significantly 
increase both weight gain in beef cattle and milk 
production in dairy cattle has been placed on the 
market by Feed Service Corp., Crete, Nebr. Trade- 
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marked MOREA, the development represents a new 
concept in ruminant feeding. Not only are the nu 
tritional requirements of the animal taken into ac 
count, but special attention has been paid to satists 
ing the nutritional requirements of rumen micro 
organisms. By speeding up rumen digestive processes 
cattle and sheep can eat more, assimilate more and, 
therefore, gain weight faster. National distribution 
is now being started, and the new liquid feed will be 
distributed in two forms: (1) as a complete supple 
ment which will require only grain or low cost rough 
age, such as silage or range grass to satisfy nutritional 
requirements of cattle and sheep; and (2) as a con 
centrate which can be mixed with molasses to form 


the same compound. 


The Cyrovaporator, in addi- 
tion to serving as a general 
freeze dryer, a dessicator, and 
a tray drver, has a_ special 
infra-red attachment which ra 
diates through a Pyrex drying 
chamber to produce far faster 
drying times. Three trays are 
provided inside the drying 
chamber which provide for 132 
10-ml. serum bottles, or 45 50 
ml. serum bottles, or 27 100-ml 
serum bottles. By simply add 
ing three additional shelves, 
this capacity can be doubled. 


Beakers, Petri dishes, centri 
fuge tubes. or any other container can be used, thus 
eliminating need of transfers before and atter freeze 
drying. The unit measures 22” by 15” by 66°. Writs 
E. Machlett & Son, 220 E. 23rd St., New York 10, N.\ 

A new and superior family of treated potato 
starches which offer greater viscosity stability has 
been introduced by Morningstar, Nicol, Ine. 630 W 
Dist St.. New York City 
these products already are bringing quicker cooking, 


Known as the Arogums, 


better luster, greater retention, more flexible coatings, 
and improved penetration to the paper and textile 
industries, and to other manufacturers concerned with 
sizing, coating, and finishing. The Arogums reportedly 
are superior to ‘‘chlorinated’” starches made from 
cereal bases, with respect to: (1) larger granule size, 
2) lessened set-back (reversion to the original gela 
tion after the cook), and (3) narrower limits of vis 
cosity variation. In relation to starches converted by 
enzyme action or acid treatment to reduce viscosity 
and ropiness, the Arogums have the valuable property 
of markedly less loss through conversion to sugar 
The Arogums can be supplied to specification as re 
vards maximum ViSCOSity and the constancy or rise 
or fall of that viscosity with continued cooking and 
subsequent cooling. Five grades already are standard 
to meet present day requirements in those industries 
which desire higher solids contents in batches of work 
able fluidity. The product is shipped dry in 100-Ib. 
multiwall bags. 


(Continued on page 58) 
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Morton Salt Company's new million dollar laboratory 
at Woodstock, Illinois, is at the service of the Food 
Industry to help solve problems relating to salt 


last time” 


Too salty? Not salty enough? The Morton Salt method for testing salt oO 

content on potato chips helps control flavor Rod tato chips." 

Now chippers can check the consistency of their salting operation NOT CMP PACker Dur WOUIE Hike more now 

and maintain the ideal percentage of salt on chips that their cus- MOOR — 

tomers prefer. Its easy to do with a Morton Salt Content Testing o 

Procedure and Color Standard Stirring Rod. No Ss EO 
Phe Morton procedure is fast and accurate. It is simple enough Pal, a ; 

so that almost anyone can be taught to conduct it. And it makes ae z 

it possible to turn out chips that are consistently appealing in taste eee a 

and texture. Morton also helps with problems in flavor control a. 

with the right grade of salt for any operation. St - 

How Morton can help you make abetter product =<» ve__ State 1 

Chances are Morton can help you turti out a better product for Natl. F 

less money if you use salt for canning, packing or processing any 

food product. For Morton makes many grades of salt for the Food 


Industry, and only Morton has 9 strategically located plants to MORTON SALT 
serve vou. We offer fast delivery from a bag to a trainload at favor- 
COMPANY 


able prices and freight, anywhere in the country. 
INDUSTRIAL DIVISION 


What's more, one of Morton's Food Technologists can assist 
you with on the spot help with any problem you have pertaining Dept.= T-8. 120 So. La Salle Street, 
to salt. And he’s backed by the services of chemists and salt scien- Chicago B, Illinois 


tists at Morton’s ultra-modern research laboratory. 


‘ect 
é 


(Continued from page 56) 

A solution to the problem of removing water from 
heat-sensitive, delicate materials such as pharmaceu 
ticals, orange-juice, and beer reportedly is contained 
in Patent No. 2,735,779, assigned to The Common- 
wealth Engineering Company of Ohio. The problem 
is solved by removing the water in the form of ice 
erystals. These can be removed by various separation 
processes. This can be done without picking up in 
the ice the solid materials and the taste materials in 
the product that is being dehydrated. With the 
accomplishment of this objective, it is now possible 
to handle any type of heat-sensitive material. In the 
case of such materials as benzene, dehydration and 
removal of the water in the form of ice erystals is 
conducted at a temperature where the normal hazards 
of fire or explosion are completely eliminated. Write 
the firm ¢ 0 Wade Atkinson, 3952 Edwards Rd., 
Cincinnati 9, ©. 


**Setsquick,’’ an odorless, tasteless, high-melting- 
point pure vegetable product in pulverized form, is 
described as the perfect hardener and weather condi- 
tioner for all types of candies and salted nuts by the 
manufacturer, Henry H. Ottens Mfg. Co., 129-131 8. 
Front St., Philadelphia 6, Pa. The product prevents 
stickiness in hot and humid weather, seals out mois- 
ture and retains the high gloss of fine confections, is 
easy to use, and costs less than Yoe per pound of candy 
or salted nuts. The firm also offers its latest ** Bakers 


Catalog,’’ containing prices for its full line of flavors, 


FUTURE MEETINGS FOR FOOD TECHNOLOGISTS 


Gordon Research Conferences, AAAS Con 
ference on Food and Nutrition, Colby Junior 
College, New London, New Hampshire 
International Apple Association, Atlanta, 
Georgia 
Tenth International Congress of Entomology, 
McGill University and the University of 
Montreal, Montreal, Canada 
International Ass’n of Milk and Food Sani- 
tarians, Olympia Hotel, Seattle 
September 10-17 The Perkin Centennial, Sponsored by the 
American Assoc. of Textile Chemists and 
Colorists, Commemorating the Discovery of 
Aniline Dyes, Waldorf-Astoria, New York 
September 16-21 One hundred and thirtieth National Meeting 
of the American Chemical Society, Atlantic 
City, New Jersey 


\ugust 6-10 


August 13-15 


August 17-25 


September 5-7 


September 24-30 Third International Congress on Canned 


Foods, Rome—Parma 

American Dietetic Association, Milwaukee 
Nat'l Pickle Packers Association, Edgewater 
Beach Hotel, Chicago 


October 9-12 
October 17-19 


November 12-15 American Bottlers of Carbonated Beverages, 
Public Auditorium, Cleveland 

November 27-30 National Chemical Exposition, Public Audi- 

torium, Cleveland 

Institute of Food Technologists, Seventeenth 

Annual Meeting, Pittsburgh, Pa. 


An open invitation is extended to readers of FOOD TECHNOLOGY 
te send in toe the Editorial Office, 11606 South Bell Avenue, Chicago 43, 
Illinois notices of annual or national meetings of interest to food 
technologists. 
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concentrates, extracts, powdered colors, emulsions, 


pastes, and icing base. 


. « « the literary corner 
The annual report of the Carver Foundation, Tus 
kegee Institute, Alabama, entitled **Ten Years of 
Progress Through Research,’’ reviews the Founda 
tion’s activities since the present program of spon 
sored research and training of graduate students was 
inaugurated ten years ago. 
Reprints of three technical papers on the function 
of vitamin B,, in metabolism are available upon re 
quest to Dr. H. R. Kraybill, vice president, American 
Meat Institute Foundation, 939 E. 57th St., Chicago 
37, Ill. Two papers describe the role of vitamin B, 
in the synthesis of nucleic acids, vital chemical con- 
stituents of the cell nuclei. In the third paper, the 
importance of vitamin B,, in maintaining normal cell 
size of certain microorganisms is shown. 
‘*Phase Contrast Microscopy in the Examination 
of Starch Granules,”’* by Helen B. Wigman, Wm. W 
Leathen, and Martha J. Brackemeyer, reprinted from 
Food Technology, 1956, Vol. X, No. 4, is available 
free from Mellon Institute, 4400 Fifth Ave., Pitts 
burgh 13, Pa. 
The latest Dodge & Olcott, Ine., catalog of essential 
oils, aromatic chemicals, and certified colors, dated 
May 1956, contains 36 pages of price and product 
listings, definitions, and descriptions. Convenient and 
pocket size, the catalog is available upon request from 
D&O, 180 Varick St., New York 14, N. Y 
Seakem Technical Bulletin 42, explaining how to 
handle and use SeaKkem Colloids, is available from 
Seaplant Chemical Corp., 63 David St., New Bedford, 
Mass. 
Kinney Mfg. Division, The New York Air Brake 
Co., 3529 Washington St., Boston 30, Mass., has pre- 
pared a 4-page, 2-color bulletin, No. 403, which pro- 
vides a quick but comprehensive view of its line of 
small, air-cooled compound high-vacuum pumps. The 
pumps are offered in six models ranging in size from 
a 14 hp unit, which has a displacement of 2.0 cu. ft. 
per minute, to a 3 hp unit having a displacement of 
46 CFM. Each pump is designed to create absolute 
pressures below 0.2 microns (.0002 mm. Hg.), Me- 
Leod gauge. Readings of 0.1 micron are typical in 
blank-end tests. 
New 6-page Bulletin 301—The Askania Transo- 
meter—describes the applications for, and the fea- 
tures of, the instrument which comprises a positive 
displacement type flow meter and a pneumatic signal 
transmitter. Listed are the viscous and other liquids 
which the Transometer will handle. Write Askania 
Regulator Co., 240 E. Ontario St., Chicago 11, IIL. 
A new electric heating cable, manufactured under 
the trade name, Chromalox Silicone Thermwire, and 
(Continued on page 60) 
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ATLAS POWDER COMPANY 
WILMINGTON 99, DELAWARE 


Atmos 150 ice cream emulsifier scores 
highest of all “monos’ on all 5 counts 


New Atmos 150 mono- and digly- 
ceride emulsifier will produce ice 
cream that is outstanding in the 
five important qualities of dry- 
ness, body, texture, whipping 


time, and overrun. 


Other monoglyceride emulsifiers 
are uneven in their effect upon 
ice cream, as shown the 
“scoreboard” at right. One emul- 
sifier may give good overrun, but 
poor body. Another may impart 
good texture after freezing, but 
not the dryness desired to pack- 


age or coat properly. 


‘Optimum balance’ accounts 
for the outstanding performance 


of Atmos 150—perfect balance 


Sorbitol improves 
dietetic soft drinks 


Atlas sorbitol is used principally as a 
conditioning agent to retain softness 
and improve texture, taste and keep- 
ing qualities of many types of food. 
In low calorie dietetic soft: drinks, 
sorbitol is used for flavor dispersion 
and bodying purposes .. . improv- 
ing “mouth feel” and adding new 
taste appeal. Only a small amount 
of sorbitol—1l to 1.50, of the 
finished beverage—can make a big 
difference in the consumer accept- 


ance of the soft drink. 


ATMOS 150 


Ordinary Low Mono (A) 


SCOREBOARD OF EMULSIFIER PERFORMANCE 


DRYNESS 
Gloss 
Reading Visual 
Emulsifier ot 90 Appeorance 


BODY TEXTURE WHIPPING OVERRUN 
TIME 
Stondup, or 
stiffness to 90 
from overrun 


Ordinary Low Mono (B) 


Special Low Mono 


Distilled Mono 


Distilled Mono diluted with oil 


Combination Product 


No Emulsifier 


Excellent Fair 


Unacceptable 


of mono- and diglvcerides. The 
monos are important to produce 
dryness and stiffness. The digly- 


cerides thoroughly disperse the 


Atlas emulsifiers 
make shortening 
work better 


Better taste, texture, and appear- 
ance can be achieved in many foods 
through the use of Atlas emulsifiers. 
For example, shortening containing 
Atlas emulsifiers produces consist- 
ently better cakes, toppings, icings 

. not 90%, of the time but all the 
time. These are the only emulsifiers 
that have an optimum balance 
of monoglycerides (impart excellent 


cake baking and water absorption 


monos in the mix... assure uni- 
form performance under varying 
conditions of formulation and 


processing. 


properties) and diglycerides (provide 
additional tolerance... assuring con- 
sistently superior performance under 


all baking conditions). 


Call or write Atlas 


for more facts on sorbitol, 
and food emulsifiers, and 
how they can be applied to 


advantage in your products. 
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utilizing the amazing heat resistant characteristics 
of silicone rubber to permit continued temperatures 
of 275° F., is described in Bulletin L-1138, available 
from Edwin L. Wiegand and Co., 7500 Thomas Blvd., 
Pittsburgh &, Pa. The new development provides a 
convenient and accurate method of applying or main 
taining heat in Pipes, Vats, or irregular objects where 
consistent high temperatures are required for econ- 
trolling viscosity, chemical action, and volatility in 

France Actuclle, a Fortnightly Report for Ameri- 
cans on Modern France and the French Union, in the 
issue of May 15, presents as the lead story a report on 
France's contributions to nuclear science. On the 
lighter side, the journal recommends as a good buy 
for prospective visitors to Franee the 1956 edition of 
the world-famed Michelin Guide, published by the 
Michelin Tire Co., Ineluded in the Guide 
are locations of all sights worth seeing, data on 


price 


varawes, street maps of cities, and ratings on restau 
rants and hotels in every eity, town, and village of 
the country. U.S. editorial office of France Actuelle 
is 221 Southern Bldg., Washington 5, D. C 

New Bulletin 1060 describes and illustrates the 
Series E. Chempump, a low-cost, compact canned 
motor pump that is less than eight inches long. 
Mounted directly in the pipeline, the unit is an axial 
flow design that gives heads to 20’ and capacities to 
22 gpm. White Chempump Corp., Station N, 1300 E. 
Mermaid Lane, Philadelphia 18, Pa. 

An &-page brochure describing the new Barnes 
Differential Refractometer and discussing the theory 
and principles of refractometry has been published 
by Barnes Engineering Co., Stamford, Conn. Several 
applications of continuous refractive index measure- 
ments are given, as well as features and complete 
specifications of the three available models. 

The new Rogers Moisture-Controller, stated to be 
the first continuous, automatie moisture meter which 
measures, indicates, records, and controls moisture 
content of free-flowing solids, and the Coronatron ® 
Electrostatic Separator, which affords efficient dry 
separations at low operating costs (several models 
available) are the subjects of separate 4-page bulle 
tins available from the Mechanical and Electronic 
Products Division, The Quaker Oats Co., 205 Water 
St., Akron, O 

“Organic Acids in Brewed Coffee,’’ third in a 
series of technical reports dealing with seientifie re- 
search on coffee, has been released by The Coffee 
Brewing Institute, Ine.. 551 Fifth Ave., New York 
17, N. Y. The report reviews the results of a study 
by Ahmed F. Mabrouk and F. E. Deatherage at The 
Ohio State University, sponsored by the Institute. 

A two-line processed cheese filler that fills from 1 
lb. to 5 Ib. boxes and cartons, and can be changed 
over easily and quickly to fill different size containers 
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is deseribed in a new technical data sheet published 
by The Filler Machine Co., Ine. 10 Penn Ave., Rock 
ledge, Philadelphia 11, Pa 

Citrus fruits can be kept mold-free by exposure to 
gas on its way to market, according to University of 
California researchers, as reported in Industrial Re 
search Newsletter, June 1956, published by Armour 
Research Foundation of Ilinois Institute of Tech 
nology, Technology Center, Chicago 16, Ill The eas 
technique is re ported cheaper and more effective than 
the present method of wrapping each piece of fruit in 
chemically treated tissue paper. The chemical is a 
mixture of salts producing ammonia gas when 
moistened 

An over-all look at chemically refined and improved 
natural materials available to the food, confectionery, 
and other industries is available from Paisley Prod 
630 W. St.. New York 19 N.Y. The 


20-page brochure shows how wide is the range of 


wets, Tne., 


starches and flours, dextrins, water-soluble @ums. and 
polyvinyl acetate emulsions now available to the for 
mulating chemist: it also gives a wood perspective of 
the rapidly developing field of liquid adhesives for 
both packaging and manufacturing. Address re 
quests to Mr. E. ©. Lenz, vice president 


- + +» meeting hall and conference room 


The most advanced electronic theories and products 
of interest to the food processing industry will bi 
presented at the 1956 Western Electronic Show and 
Convention in Los Angeles, August 21-24. The Show 
which will be conducted at the Pan Pacifie Audi 
torium, will feature the exhibits of 650 firms from all 
over the nation. A major part of them will be related 
to the advancement of the food processing industry 
including the latest in automation, photo cells, auto 
matic packaging, sterilization, counters, instrumenta 
tion, electronic gauges, and controls and material 
movement. The Convention, which will headquarter 
at the Ambassador Hotel, will consist of 48 conference 
sessions, during which some 190 technical papers offer 
ing valuable studies of the electronic industry’s most 
advanced thinking will be presented. Information on 
the Show is available from Herbert Cerwin and Staff, 
344 N. La Brea Ave., Los Angeles 36, Calit 

The 11th National Plasties Paper Confer 
ence will be held on October 3-4, 1956, at the Institute 
of Paper Chemistry, Appleton, Wis. Mr. Jos. Pull 
man, American Cyanamid Co., chairman of the Plas 
ties Committee, announces appointment of Mr. T. A 
Howells, Institute of Paper Chemistry, as general 
chairman of the Conference. The 2-day program will 
consist of papers discussing new synthetic polymers 
and testing procedures for paper coating, saturation, 
Address Conway Hotel, Apple 
ton, Wis., for accommodations 

What the future holds for the bottled carbonated 

soft drink industry will probably be answered at the 


and beater addition 


(Continued on page 62) 


7.125 men and women 


signed up to join those 
already saving for their ( 


financial securily. 


GEORGE COPPERS 
4 5 4 4 

*resident 

Pr 

Vational Biscuit Comp 


“There is no greater honor than partnership in an enterprise as important 
to a nation as the Payroll Savings Plan for United States Savings Bonds. 
We view our recent person-to-person canvass of employees in behalf of Bonds a 


as practical patriotism. It supports our Government's efforts to stabilize the 
value of the dollar. The campaign also benefited our employees. 7,125 men (? 
and women signed up to join those already saving for their financial security | 
in this easy. automatic way.” 
The Payroll Savings Plan is the backbone of Series E you how easy it is to install the plan. 7 


Bond Sales. 8.500.000 employees in more than 45.000 
companies invest more than S$160.000,000 in Savings 


Bonds every month. 

The person-to-person canvass is the keystone of The 
PayrollSavings Plan. In company after company person- 
to-person Canvas-es conducted by employees have in- 


creased participation to 60 . 70% —even 90% plus. 


Why dont you conduct a person-to-person canvass 
in your COMLpPany ? Here are two, simple steps: 

e Tell the Savings Bond Division. U.S. Treasury 

Department. Washington, D.C.. you want to con- 


duct a person-to-person canvass. they will show 


e Over your signature tell your men and women 
you are 100° behind the Payroll Savings Plan 
because it enables them to build personal security 

it is a check on inflation and helps to stabilize 
the dollar... it has set up a reservoir of reserve 
the cash 


purchasing power 
value of Savings Bonds held by individuals at the 


end of July. 1954. The greatest reserve of purchas- 


over $37.5 billion 


ing power this or any other country has ever had. 


Your phone call, telegram or letter to Savings Bond 
S. Treasury Department, Washington 25 


Division. I 
D.C.. will bring prompt co-operation from your State 


Savings Bond Director. Act today. 


The United States Government.does not pay for this advertising. The Treasury Department 


thanks, for their patriotic donation, the 


{dvertising Council and 
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“Colloids Out of the Sea’™® 


unique... 


both in their reactivity with 
proteins and their ability to 
work well “in combination” 
with other colloidal materials 


*Over 20 distinct types 

SeaKem Stabilizers are il 

° EXTRACTS . « « @ach one a highly refined 

—_— derivative of irish Moss and 

== standardized for a particular 

gelling, thickening, suspending 
or other function. 


of 


Ask to be put on our mailing list 
to receive Seakem EXTRACTS — 
the exciting house organ that ‘‘tells — 
all about SeaKem “Colloids Out 
of the Sea” 


Any special application problems? Write today! 


eaplant CHEMICAL CORPORATION 


63 David Street, New Bedtord, Mass. 


(Continued from page 60) 
forthcoming International Soft Drink Industry Expo 
sition at the Cleveland Publie Auditorium, November 
12-15. More than 9000 soft drink bottlers, industry 
suppliers, and guests are expected. The American 
Bottlers of Carbonated Beverages, national associa 
tion of the soft drink industry, is headquartered in 
Washington, D.C, 

The Third International Congress on Canned Foods 
will be held in Rome from September 24-28, 1956, and 
in Parma on September 29-30, where the congress at 
tendees will visit the Eleventh Canned Food and 
Packaging Fair and attend a conference on machinery 
and equipment for the canning industries. The Con- 
eress, organized by the Comité International Perma 
International Permanent Com 
. 3 Rue de Logelback, Paris 


nent de la Conserve 
mittee on Canned Foods 
17. France, is designed to promote the advance of sci 
entific, technical, and practical knowledge useful to 
the canned food industry, and to develop the con 
sumption of canned foods. 

Food additives will receive attention at the Ameri- 
can Chemical Society Meeting next month. Food 
manufacturers are invited to send samples of their 
new products containing food additives to Conven- 
tion Hall, e o Mr. R. M. Warren, Atlantie City, N. J. 
The Ag and Food Chemistry Division and Chemical 
Marketing and Economies Division are featuring a 
display of new products utilizing food additives. 
Samples must be in Atlantie City by September 12. 
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building up and branching out 


General Plasties Corp.. 165 Third Ave., Paterson, 
and American Durafilm Co., 2300 Washington 
St., Newton Lower Falls, Mass., have been appointed 
distributors for Du Pont’s new ‘*Armalon’’ tetra 
fluorocethvlene single coated glass fabrics. Both firms 
are custom applicators of **Teflon’’ tetrafluoroethyl- 
ene enamel, widely used in industry because of its 
anti-stick and anti-friction properties. It is expected 
that **Armalon’’ coated glass fabrics will solve prob 
lems relating to heat sealing bars on packaging ma 
chinery, hand sealing irons, laminating release sheets, 
drying can covers, and plaque-type belts, as well as 
conveyor belts. Armalon”’ fabrics are also extremely 
chemical- and heat-resistant. 


La Choy Food Products, Archbold, O., will expand 
present production facilities more than The 


firm has outgrown present plant facilities despite 
adding a new shipping doek last vear as well as spend 
ing over $100,000 in 1955 for a new Food Machinery 
Company AB Cooker and other additional equipment 


Mr. Wm. C. Stolk, president of American Can Company, shows Chi- 
cago press conference (June 11) architect's drawing of new tin-plate 
processing plant Canco will construct in Chicago area. The plant is 
part of a $27 million two-year Canco program to install new plate 
processing techniques as a means of combatting rising tinplate prices. 
Other facilities for handling plate in huge coils will be installed at 
Tampa, Fla.; Oakland and Los Angeles, Calif; Baltimore; the New 
York metropolitan area; in Texas; and at other company locations. 
The new program for the most part will eliminate use of pre-cut tin 
and steel plate sheets which the can industry now uses. 

Also announced by Canco is a new process that promises to take 98’ 
of the tin out of more than 10 billion tin cans. The development known 
as margin plating, consists of tinplating only the narrow margins of 
the steel plate that form the soldered sideseams of the cans. Except 
for these margins, which aren't more than " wide, the cans are made 
entirely of enameled steel plate. The tinplated marins are used only 
to assure hermetic seals on cans for heat-processed products. 

To take full advantage of present and future growth opportunities 
in food can sales, Canco’s general sales department has been expanded 
to include a special food container division. Mr. Roscoe M. Roberts 
has been appointed general manager in charge of the new division. 


Beckman Instruments, Ine., has begun work on a 
second Atomic Energy Commission order for super 
sensitive analytical instruments to guard the purity 
of fissionable material produced by the AEC. The 
new contract calls for delivery of 6 specially-designed 
mass spectrometers to the AEC’s Portsmouth, 0.. 
project. Last year, the Fullerton, Calif., firm com 
pleted delivery of 100 of the instruments to the AEC 
11 months ahead of schedule. At Portsmouth, the 
Beckman mass spectrometers, which identify gases by 
their moleeular weights, will be used to detect con 


taminants in the gaseous diffusion process streams 
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Behind the symbol of the 

Retort stands three 

generations of family pride 

and “know-how” in Essential 
Aromatics, natural and synthetic 
flavors, perfumer’s specialties. 
Made in the West’s most 
modern plant. The Retort is 
your guide to dependability. 


F. Ritter & Co. 
Los Angeles 39, California 
Branch Offices in Principal Cities 


where uranium is enriched in the fissionable isotope 
uranium-23), 

Beckman also announces acquisition of Lou-Bar 
Products, 938 Pico Blvd., Santa Monica, Calif., manu 
facturer of precision components for automatie con- 
trol systems. Mr. Arthur Buenzli, president of Lou 
Bar, will remain on the staff as resident manager. 


Continental Can Company's new $7 million laboratory for research 
and engineering in Chicago is the largest and most advanced under 
one roof in the can-making industry. The Research and Development 
Center, dedicated by Continental president T. C. Fogarty on June 14, 
includes more than 260,000 sq. ft. of floor space. By the end of the 
year, 600 people will work here, about half of which will be scientists 
and engineers. They will develop new containers, new machinery to 
make and close the containers, and new products for packaging in metal 
and related materials. Notable among the laboratory's modern pre- 
cision equipment, are a complete can-making pilot plant and a self- 
contained can-closing line. Conditions in any can-making factory or 
canning plant can be duplicated. The new Metal Research and Develop- 
ment Center will serve Continental's 41 Metal Division plants across 
the country, and 20 field laboratories in the U.S., Canada, and Cuba. 
The firm maintains 7 other divisional research and development estab- 
lishments in the U.S. and Canada, in addition to its Central Research 
and Engineering facilities, also located in Chicago. Mr. Lenvik Ylvi- 
saker, general manager of the Metal Division Research and Development 
Department, is in charge of the metal research and development pro- 


gram in Chicago. 
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The Refrigeration Research Foundation, formerly 
located at 200 Midland Bldg., Colorado Springs, Colo., 
has moved its headquarters to its new building at 12 
N. Meade Ave., Colorado Springs 

Honeymead Products Co., Mankato, Minn., has 
awarded a contract to Blaw-Knox Co., Chemical 
Plants Division, Chicago, for the design and erection 
of what is believed to be the world’s largest vegetable 
oil deodorizing system. The new unit will be capable 
of producing 10 tank cars of 600,000 Ibs. of deodorized 
soybean oil per day. Supplying oil for this plant will 
require the processing of 3 million Ibs. per day or 18 
million bushels of soybeans per year—approximately 
8% of the nation’s processing capacity. The huge new 
facility will be completely continuous and automati 
cally controlled, thereby permitting substantial sav 


semi-continuous op- 


ings over conventional batch 
erations. Blaw-Knox currently is constructing a vege- 
table oil extraction system for Honeymead at Mankato 
which will be the largest of its type in the world. 
However, the new deodorizer will require an even 
vreater amount of oil than the giant 1200 tons per 


day extraction system will produce. 


. . the human element 


Dr. Chas. N. Frey, consultant and lecturer at MIT 
and past president of IFT, was awarded the Honor 
Scroll of the New York Chapter ot the American 
Institute of Chemists at the chapter’s annual meeting 
at the Hotel Commodore, New York City, June 7. 
Dr. Frey, for many years director of research and 
development at Standard Brands, Ine., was cited for 
professional accomplishments throughout distin- 
guished scientific career. At the same meeting, Dr. 
Murray Berdick, coordinator of research at Evans 
Research and Development Corp., 250 E. 43rd St., 
New York City, took office as chapter chairman 

Mr Robert S. Argyle has 
been named manager of adver 
tising, sales promotion, and 
publicity for Dow Corning 
Corp., Midland, Mich. He sue 
ceeds Mr. Louis S. Putnam, 
advertising manager since 
1946, who will serve Dow Corn 
ing as an editorial and pub 
heity consultant. Mr. Argyle 
has been on Dow Corning’s 


. Dow Corning’s 
Argyle... new 
sock for silicones 


advertising staff since 1947, 
and has been a member of the 
Auxiliary Management (Com 
mittee for 2 years. 
The Chemical Sales Division of Chas. Pfizer & Co., 
Ine., 680 Flushing Ave., Brooklyn 6, N. Y., announce 
) personnel changes in the Brooklyn headquarters 
organization and field sales forces. Mr. Willard K. 
Thayer, formerly administrative assistant to the man- 
ager of the Division’s Medicinal Chemical Depart- 
ment, is field sales manager of the eastern region. Mr. 
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Robert C. Denman, recently on the staff of the Divi 
sion’s Industrial Department, is now department 
manager. Mr. John R. Post, formerly sales represen- 
tative in Southern California, was assigned to the 
headquarters staff of the Medicinal Chemical Depart- 
ment in Brooklyn. Mr. Robert W. Johnson, who 
joined the firm in 1953 as a chemical sales representa- 
tive. has been assigned to serve customers in the Oak 
land, Calif., area, as well as Northern California, 
Southern Idaho, Utah, and Western Colorado. Mr. 
Robert J. McGrath, a member of Pfizer’s chemical 
sales foree sinee 1953, will serve as a representative in 
the Los Angeles and Southern California area. 

To accelerate new product development, as well as 
to broaden its scope in terms of the needs of the 
industry, Eastman Chemica! 
Products, Ine., subsidiary ot 
Kastman Kodak Co., 260 Madi 
son Ave., New York 16, N. Y.. 
has created a new chemical 
sales development section sepa- 
rate from its commercial sales 
department. Mr. Wm. Gear- 
hart, formerly chief chemist in 
charge of the service and de 


East Ch Y’ velopment laboratories at 
.. . Eastman Chemical’s 


Gearhart Kingsport, Tenn., has been ap 


pointed manager of the new 
section. Mr, R. B. Herring, who had served as assist 
ant to Mr. Gearhart, has been promoted to chief 
chemist in charge of the laboratories, which will con- 
tinue under Mr. Gearhart’s supervision. 
Mr. Thos. B. Duff has joined the Market Develop 
mient Department of American Viscose Corporation’s 
Film Division, 1617 Pennsylvania Blvd., Philadelphia 
3, Pa. Tle will serve as an assistant in the depart- 


ment’s package development laboratory. 


Mr. Radelitfe Stevens, 
president of Elgin Mfg. Co.., 
Elgin, announces appoint 
ment of Mr. Edw. Johnson as 
vice president in charge of the 
Elgin-Wrap machine recently 
acquired from The Globe Com 
pany of Chicago. Mr. Johnson 


was one of the developers of 
the basic design in 1946, and 
in his new post will continue 


mi, > > to direct and broaden its de 


Elgin-Wrap’s velopment versatility. He also 
Johnson : ‘ 
will supervise production and 
sales of the Elgin-Wrap. 
Purdue University has conferred an honorary Doe 
tor of Science degree on Dr, Henry R. Kraybill, vice 
president and director of research and education of 
the American Meat Institute Foundation, Chieago, for 
outstanding scientifie, educational, and administrative 
achievements. Occasion was the university’s 104th 
commencement exercises in Lafayette, Ind., on June 
4. Dr. Kraybill was cited for his devoted services to 
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Purdue University, and for his contributions to bio 
chemistry, plant production, and food processing 

Mr. Edwin P. Nicholson, sales representative of 
Givaudan-Delawanna, Ine., Givaudan Flavors, Ine 
and Sindar Corporation in the New York-New Jersey 
area, died on May 24 at the age of 57. A long-time 
member of LEFT, he had been associated with the aro 
matie chemical. perfume, and related industries for 
36 years, and in 1955 had celebrated his 25th anni 


versary with the Givaudan organization 


Dr. Wm. Shockley, right, director of the Shockley Semiconductor 
Laboratory of Beckman Instruments, Inc., received additional honors 
at the June commencement ceremonies at Rutgers University when he 
was awarded the honorary degree of Doctor of Science. He is shown 
being congratulated by Lewis Webster Jones, Rutgers president. Last 
year, Dr. Shockley was similarly honored by the University of 
Pennsylvania. 


Appointment of Mr. Robert W. Smith as sales man 
ager of the Hoffman-La Roche bulk Vitamin Division, 
to succeed the late Chester C. Robinson, was an 
nounced by Mr. Paul J. Cardinal, viee president in 
charge of the Division. Mr. Ralph C. Christiansen lias 
been promoted to special markets manager. Mr. Rich- 
ard D. Zucker, assistant to the vice president, will 
devote increased attention to direction of sales control 
Mr. Harold E. Lents hiss 
been appointed sales manager 
of the Refined Oil Sales De 
partment at A. E. Staley Mfg. 
Co., Deeatur, With the 
firm for 30 years, he replaces 
Mr. E. E. Roos who resigned 
on April 25 to enter other em- 
ployment in Chicago. Mr, Ross 


S. Alverson has been made of . . . Staley’s 
Harold Lents 


fice Manager in the company’s 

newly completed distribution 

center at 4616 W. Augusta Blvd., Chicago. Manager 

of the Chicago branch area is Mr. Ralph Dombroski. 

Mr. Don R. Cowell, public relations director of The 
Quaker Oats Co., has been elected chairman of the 
Grocery Manufacturers of America Public Relations 
Advisory Committee. Mr. Lee S. Bickmore, vice presi 
dent in charge of sales and advertising for National 
Biseuit Co., was elected vice chairman of the commit 
tee which comprises about 25 general executives and 
public relations officials of member companies. 
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Applied Physies Corp., 362 W. Colorado, Pasadena 
1, Calif., announces appointment of Mr. R. O. 
McCloud as eastern field service engineer. Operating 
from Washington, D. C., he will provide additional 
field service on Cary Spectrophotometers in the east- 
ern part of the U.S 

Promotion of 3 key sales personnel is announeed 
hy Mr. Lloyd A. Dixon, Jr., vice president in charge 
of Rockwell Mfg. Company’s Meter and Valve Divi 
sion, 400 N. Lexington Ave., Pittsburgh 8, Pa. Mr. 
Gilbert T. Bowman, general products manager, and 
Mr. J. W. Northcutt, Southern regional sales manager. 
have been named assistant viee presidents Both will 
make their headquarters in Pittsburgh. Mr. Jack H. 
Walters, product manager, petroleum and industrial 
liquid meters, will move to Rockwell’s Southern re 
vional headquarters in Atlanta, Ga., to sueceed Mr 
Northeutt 

Appointment of Dr. Kenneth W. Brighton, former 
associate director of American Can Company’s Re 
search Division, as general manager of the New Prod 
ucts Department was announced by Mr. Wim. C. Stolk, 
Canco president. With the company since 1936, Dr. 


Brighton in 1951 was named associate director of re 
search at the Maywood, IIL, laboratories, and in 
March, 1955, assumed the same duties at the new 
Barrington, Ill., research center, the world’s largest 
food and container research installation 

Mr. John H. Howard and Mr. G. J. O’ Keefe have 
been named to new positions in the Food Industry 
Department of American Cyanamid Company as a 
result of expanded activities brought on by the intro- 
duction early this year of a new product to extend 
freshness in poultry. Mr. Howard has been placed in 
charge of merchandizing activities for the depart- 
ment. and Mr. O'Keefe has been named to direct the 
sale of the new product, called Acronize, to poultry 
processors. Mr. Howard formerly directed Acronize 
sales while Mr. O'Keefe was in charge of distributor 
operations for the company’s Animal Feed Depart- 
ment 

Mr. S. B. DeMerell was 

elected president of the Glass 

Container Manufacturers In- 
stitute, Ine., at the Institute's 
12th annual meeting at The 
Greenbrier Hotel on May 22. 
Mr. Edmund F. Ball, president 
of Ball Bros. Co., Ine., was 
elected vice president of GCMI 
at the industry meeting. Mr. 
DeMerell is a vice president 
and a director of Anchor 
Hocking Glass Corp., Lancaster, O., one of the 74 


GCMI's DeMerell 
manufacturers of glass bottles, jars, closures, and 
supplies which comprise the Institute’s membership. 

Dr. Howard O. McMahon, science director of Ar- 
thur D. Little, Ine., has been elected vice president of 
the Cambridge. Mass.. industrial research firm. Two 
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nationally recognized awards within 12 months testify 
to Dr. MeMahon’s scientific achievements. The Frank 
lin Institute presented him with the Edward Long 
streth Medal in 1951 for his contributions to the de 
velopment of the helium cryostat (an apparatus for 
liquifying helium that is standard equipment for low 
temperature laboratories throughout the world In 
1952, the American Ceramics Society honored him 
with the Frank Forrest Award for his work in the 
field of thermal radiation from heated e@lasses 

Mr. Wm. E. Carey has been appointed vice presi 
dent and director of sales for Ocoma Foods Co., 
Omaha, Nebr., division of Consolidated Foods Corp. 
Mr. Carey comes to Ocoma from Minute Maid Corpo- 
ration where he was assistant national sales manager. 

Mr. William H. Kanninen has joined the Flavor 
Laboratories of Polak ’s Fruta Works. Ine., Middle 
town, N. Y. He is a graduate of the University of 
Chicago, and has done graduate study in agricultural 
biochemistry at the University of Minnesota. Prior 
to his present appointment, he was connected with 
Foster D. Snell, Ine., as director of food technology. 
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EMPLOYMENT NOTICES 


FOOD TECHNOLOGIST 


Excellent permanent staff opportunity 
for qualified person. Assignments 
(some in the field) will include cus- 
tomer packaging problems and devel- 
opment of own products. Position in 
conveniently located and well equipped 
Engineering and Research Labora- 
tories. All replies confidential. Send 
details of background and experience 
to: P. O. Box No. 632, Columbus, 
Ohio. 


FOOD TECHNOLOGISTS 


An active, confidential service: Interview 
at your convenience. Call, write or wire: 


Gladys Hunting (Consultant) 
Drake Personnel, Inc. 


Room 628 
HArrison 7-8600 
220 S. State St., Chicago 4, IL. 


FOOD TECHNOLOGIST—College grad- 
uate. Prefer experience in Sugars, Fla- 
vorings, Carbonated Beverages or Ice 
Creams needed for work in Central Flor- 
ida by a large frozen food company. 
Some nationwide travel will be required. 
Interested parties address inquiries to 
BOX 488, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, IIL, 
stating age, education, experience and 
salary desired. 


ATTENTION: 
FOOD TECHNOLOGISTS 


Are you making the progress you desire? 
We are an aggressive organization lo- 
cated in Western New York. We are 
looking for a man between the ages of 
35 and 40, who is capable to improve our 
line of bulk mixes, Jams, and Jellies 
and develop new items for the baking in- 
dustry. We are willing to pay extremely 
well, plus a share in the profits after a 
reasonable length of time. Please state 
qualifications and references, marital 
status, and salary expected. All replies 
will be held in the strictest confidence. 
BOX 492, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, IIl. 


AVAILABLE: Young Food Technolo- 
gist. B.S. 1% years experience in Re- 
search and Development. Military serv- 
ice completed in August. Desire North- 
east location. Married. REPLY BOX 
489, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, Ill. 


WANTED: Food Technologist for Qual- 
ity Control Inspection to work from Chi- 
cago buying office of grocery chain. 
Should have general background with em- 
phasis on canning. Salary commensurate 
with education and experience. Travel 
involved. REPLY BOX 490, Institute of 
Food Technologists, 176 W. Adams St., 
Chicago 3, Ill. 
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WANTED BY SALT PRODUCER: 
Technical sales advisor, prefer back- 
ground in Chemical, Mechanical Engi- 
neering or Food Technology. Not over 
45. For liaison work between sales and 
plant development of uses, customer han- 
dling equipment, special projects such as 
feeds, road stabilization, etc. Territory 
includes California, Oregon, Washington 
and Arizona. Salary open. REPLY BOX 
487, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, II. 


NUTRITION RESEARCH CHEMIST— 
M.S. or Ph.D. in Biochemistry with ma- 
jor in nutrition. Broad research studies 
in nutritional value of foods and vitamin 
assay. Some experience helpful but not 
necessary. Salary commensurate with 
training and ability. Write details to 
Personnel Division, H. J. Heinz Com- 
pany, P. O. Box 57, Pittsburgh 30, Pa. 


AVAILABLE: Chemical Engineer with 
9 yrs. exper. supervising food process re- 
search and development in large com- 
pany, and with earlier technical exper. in 
manufacture of edible fats. Process im- 
provements, developments, economic eval- 
uations, and quality control systems. De- 
sire research and development or quality 
control position in small to medium food 
company. REPLY BOX 485, Institute 
of Food Technologists, 176 W. Adams 
St., Chicago 3, Ill. 


FOOD TECHNOLOGIST — for process 
and product research. Laboratory and 
plant activity. Graduate degree preferred 
and/or background in university or in- 
dustry research. Salary commensurate 
with training and ability. Write details 
to Personnel Division, H. J. Heinz Com- 
pany, P. O. Box 57, Pittsburgh 30, Pa. 


AVAILABLE: Food Technologist, M.S., 
4 yrs. exper., desires position in produc- 
tion, quality control or research for food 
company. Best of references. REPLY 
BOX 486, Institute of Food Technolo- 
gists, 176 W. Adams St., Chicago 3, II. 


AVAILABLE: Frozen meats and meat 
specialties technologist. Experienced in 
raw material procurement, processing, 
packaging and warehousing. Prefer Chi- 
cago location. REPLY BOX 491, Insti- 
tute of Food Technologists, 176 W. 
Adams St., Chicago 3, IIL. 


PHYSICAL CHEMIST. Organic-Physi- 
cal Ph.D. 30-35 to head group of investi- 
gators on long-range fundamental re- 
search problems of food technology in 
Western Pennsylvania research institu- 
tion. Soundly good future for right man 
who possesses leadership. Give full de- 
tails of education, experience, salary re- 
quirements in first letter. REPLY BOX 
495, Institute of Food Technologists, 176 
W. Adams St., Chicago 3, Ill. 


AVAILABLE: Administrative Chemist, 
plant and customer man, practical, no 
dreamer. Heavy experience Meat Spe- 
cialty items and Meat Processing. All 
phases production; formulation of sea- 
sonings, binders, emulsifiers, etc. Techni- 
cal sales, purchasing, trouble shooting, 
lab. control, analysis, top man. Minimum 
$10,000 yr. REPLY BOX 493, Institute 
of Food Technologists, 176 W. Adams 
St., Chicago 3, ILL. 


AVAILABLE: Research Chemist. 10 yrs. 
exp. in research, product and process de- 
velopment, and administration of work 
on cereals, vegetable oils, desserts, vege- 
tables, snack items, others. Publications; 
patents. Desire responsible position with 
progressive company and opportunity for 
advancement. Consider technical sales. 
REPLY BOX 494, Institute of Food 
Technologists, 176 W. Adams St., Chi- 
cago 3, Ill. 


TO THE FOOD INDUSTRIES 


Consultants on Food Problem 


> Analyses of food materials and products 
@ Food plant design, process examinatior 
and control 
@ Legal testimony and consultation on 
government regulations 
Founded 1867 


Write for bulletin ‘Sci entific Qu ality 
Control of Foods and Bev s 
SCHWARZ LABORATORIES, “ine. 
230 Washington St., Mount Vernon, N. Y. 
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RESEARCH 
ANALYSES CONSULTATION 
Biological, Nutritional, Toxicologics! Studies 
for the Food Drug and Allied Industries 
— 33rd STREET, LONG ISLAND city 1, N. ¥. 


What's New on Food and Drug Reses 


S. W. ARENSON 
Director 


2865 Weat 
Franklin St. 


LABORATORY ye Baltimore 23, Md. 
440 W. 24th St. 
New York, N. Y. 


Ingredient evaluations « New products de- 
velopment — flour, shortenings, milk and 
other basic ingredients *« Chemical and 
physical laboratory, bakery, spray dryer 
and other unit process equipment. 


Projects, Consultation, and Pro- 
duction Control Services in 
Biochemistry, Chemistry, Bacteri- 
FOUNDATION ology, Toxicology — Insecticide 
Testing and Screening. 
WRITE FOR PRICE SCHEDULE 


WISCONSIN ALUMNI- RESEARCH FOUNDATION 


P.O. BOX 2217 8 @ MADISON 1}, WISCONSIN 


WISCONSIN 


Deserve the 


Doesn’t Your Business 


BEST SANITIZING AGENT 


insist on 


U S Per OF ond Conodo 
BRAN O 


SANITIZING AGENT 


to do a more effective | 
throughout your plant 


In the Food Industry, the importance of using only the best sani- 
tizing methods cannot be over-emphasized. 

In Roccal, the original quaternary ammonium germicide, the 
food industry is offered a sanitizing agent that is laboratory tested 
and controlled. The uniform quality of Roccal means uniformly 
good results in doing a proper sanitizing job. 

Roccal is a powerful germicide. In recommended dilutions, it is 
non-poisonous, non-irritating to the skin, virtually odorless and 
tasteless. 

Roccal can be used for every sanitizing job in processing and 
packaging in the following food industries: milk, cream, ice cream, 
butter, cheese, egg breaking, sugar, fish, poultry, fresh frozen vege- 
tables and fruits, meat products, cereal products, candy and bever- 
age, wherever the product comes in contact with equipment. Also 
to keep walls and floors sanitary. 


START USING ROCCAL TODAY— 
you'll find that better sanitation is good business 


Samples and Literature on Request 


Subsidiory of Sterling Drug inc. 


1450 Broadway, New York 18, N. Y. 
Offices in principal cities throughout the United Stotes 


The ORIGINAL Quaternary 
Ammonium Germicide 


SOLUTION 


SANITIZING AGENT 


USES IN FOOD INDUSTRIES 


sanitize 


STORAGE BINS 

e FREEZING UNITS 
REFRIGERATORS 

e CONVEYORS 

e TANKS 

PROCESSING EQUIPMENT 
PACKAGING EQUIPMENT 


e AIR CONDITIONING AND 
COOLING SYSTEMS 


e WALLS AND FLOORS 
WASH ROOMS 
TRUCKS 


e AND AS A HAND RINSE 
FOR PERSONNEL 


Our Technical Service Department stands ready 
ot all times to answer your questions about 
specific uses for ROCCAL 
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Nothing’s known like Norda Nodes 
... spray-dried for you by Norda 


You are using Norda Nodes if excellence excites you. You'll 

be using these very fine spray-dried flavors because they will make 
your good products sell better. 

Only Norda makes Norda Nodes. Only Norda knows how to—using 
skills and experience and competence long known in the flavor business. 
Norda engineers are responsible for refinements in the modern 
machines that make Norda Nodes, and lock in these tiny, colloid-coated 
flavor “grains” the original true-fruit richness that gives your products 
permanent, stable, unchanging, rea/-tasting flavors. 

All Norda Flavors have quality. Choose any with confidence; it will 
help you improve any flavored product you want to be proud of. 

Send your letterhead for free samples today. 


“Flavor it with a Favorite’ — Norda Nodes 


© * MONTREAL * HAVAN 
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Norda, Inc., 601 West 26th 
CHICAGO * LOS ANGELES * SAN FRANCISCO * TORONM * LONDON RASSE * MEXICO CITY 


